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BRAIN TUMORS 


MENINGIOMAS* 


BY MERRILL C. SOSMAN, M.D., AND TRACY JACKSON PUTNAM, M.D. 
From the P Bent Brigham Hospital 
BO ACHUSETTS 
DEFINITION AND PATHOLOGY OF THI changes are found most frequently with 
MENINGIOMAS the flat, spreading meningiomas. More 


association of certain brain tumors 
with changes in the overlying craniun 
was known to Mathew Baillie! and doubt- 
less to some of the even earlier pathol YO IStS. 
[he most common cerebral tumors causing 
characteristic local bony changes are the 
endotheliomas, Or as preter to call 
them Cushing)?* meningiomas. 
These tumors, formerly, supposed to arise 
from the inner surface of the dura. are 
now generally believed to be derived rather 
from the arachnoid.‘ Penfield, 

Cushing?* hay e recently published extensive 
histological studies on the mechanism of 
production of hyperostoses by such tumors, 
to which the reader is referred for a full 
discussion of the subject. For our present 
purposes it Is enough to notice that an 
inherent property of growth of the meningi- 
omas appears to their 


we 
following 


| 
anda 


be tendency t 


Squeeze into small crevices and spaces ot 


bone, at once enlarging them and irritating 
the bone to irregular proliferation. Some of 

tumor tissue growing in the much-dis- 
tended Haversian canals of the cranium, 
in a direction vertical to its surface, and 
appearing on the outer side to form a 
cap of tumor tissue beneath the scalp. A 
corresponding structure of the bone can 


be recognized by the roentgen rays in 


some instances. These osteomatous bony 
* Read at the Twenty-fifth Annual Meeting, AME! 


enfield’s slides show parallel columns of 


I 


common are the slighter changes in the 
bone overlying a larger nodular meningi- 
oma, where there is no demonstrable inva- 
sion of the cranium, but only a roughening 
of its inner surface. The arachnoid and the 
tumors arising from it, appear to have some 
osteoplastic tendency in themselves also,!7 
and microscopic evidences of calcification 
or even ossification are not uncommon 
the so-called psammoma but 
calcification of the entire tumor seldom 
reaches a degree sufficient to cast a shadow 
on the film. These tumors are apt to 
cause great enlargement of both the 
adjacent arteries and veins of the brain 
and its coverings, rendering operation 
difficult and bloody. 

The; cerebral meningiomas 
about 12 per cent of all 
tumors. 


bodies 


represent 
intracranial 


HISTORICAI 


The pessimism in regard to the pos- 
sibility of localizing cerebral tumors 
exclusive of pituitary tumors) by roentgen 
examination is doubtless founded on the 
impossibility of visualizing them directly 
in the great majority of cases. Souques,”? 
as late as 1921, in reporting a case of 
“psammcma”’ located roentgenographi- 
cally, remarks nevertheless that “radiology 


gives no direct information as to the 
. 

location of cerebral tumors in general, 

NTGEN Ray Society, Swampscott, M Sept { 


| 


and Krause in discussing a case presented 
by Gottschalk,'® in 1907, before the 
German Roentgen Society, expressed a 
doubt as to whether a cerebral tumor ever 
had been shown or would be shown by 
roentgen rays, in which he was supported 
by the majority of roentgenologists pres- 
ent. But while some of the earlier reports 
are open to criticism in the light of subse- 
quent experience, others appear convinc- 
ing.’ In 1897 Obici and Bollici? proposed 
to take a roentgenogram of a patient 
with symptoms of a brain tumor, but the 
patient died while the apparatus was 
being prepared. They took a plate of the 
intact skull, however, which showed a 
homogeneous shadow in the right temporo- 
parietal region, in both lateral ‘and postero- 
anterior views. A “sarcoma” adherent to 
the dura at the fissure of Sylvius was 
found at autopsy; this was probably what 
we would now ‘call a meningioma, in a 
characteristic location. The case published 
by Church® is perhaps questionable; as 
the tumor proved to be a_ gliomatous 
cyst, it need not concern us here. In 1902, 
Pfahler** reported 2 cases, both “sar- 
comas” attached to the dura. The second 
one of these is particularly interesting in 
the present connection. An _ irregular 
shadow was seen to overlie the site of the 
tumor, and at operation the cranium in 
this region was found to be vascular, rough 
and disorganized. This is probably the 
first recorded instance of the recognition 
by the roentgen ray of the changes to be 
considered in the present paper. Since 
that time, there have been numerous 
case reports recording changes in the bone 
overlying tumors arising from the men- 
inges, '' 11, 12, 13, 14, 19, 21, 23, 27, 33 byt the 
of the roentgenological find- 
ings have usually been scanty. 

Schiiller,'® Naito and Schiiller,?* and 
Heuer and Dandy'® have respectively 
made an attempt to systematize the 
roentgenography of intracranial tumors. 
Schiiller calls attention to the local vascu- 
larity about tumors, and speaks of the 
hyperostoses and areas of atrophy which 
may accompany endotheliomas. He also 
speaks of the similarity between the 
ot all cast by osteosarcomas and those 
produced by the hyperostoses of meningeal 
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Meningiomas 
tumors. He does not, however, give any 
definite criteria for differentiation of the 
meningiomatous hyperostoses from those 
he describes as caused by syphilis, chronic 
alcoholism, and other conditions. A fuller 
description of the changes in ——- iS 
given in the article written with Naito, and 
bone formation is mentioned. We are 
unable to confirm his statement that 
benign tumors (including endotheliomas 
produce sharply contoured cranial impres- 
sions, while malignant tumors produce 
osteoporosis. Nor have we been able to 
parallel the case which he reported with 
Schlesinger,'® in which a deep-lying frontal 
glioma coincided with an osteoma of the 
right frontal sinus. In the experience of 
this clinic, gliomas appear to have no 
tendency to cause proliferation of neigh- 
boring bone. Some of Schiiller’s illustra- 
tions show the characteristic 
extremely well, however. 

Heuer and Dandy," in a notable paper 
describe and illustrate the typical cranial 
changes in several cases of endothelioma 
as disclosed by the roentgen ray. They also 
emphasize the importance of the vascular 


cha nge 


changes, which they imply are mainly 
venous, and believe that such changes 


may account for the bony hypertrophy. 
They do not distinguish very sharply) 
between the different forms of hyperostosis 
which are seen, and do not recognize an) 
characteristic ch anges in the region of the 
sella from neighboring meningiomas. 

Phemister,?’ and Rand®° have 
reported 3 cases, with excellent 
tions and descriptions, which 
characteristic changes extremely well. All 
three were tumors of the convexity. 

The material we propose to discuss, 
namely, the 106 verified meningiomas in 
the Peter Bent Brigham Hospital series, Is 
classified according to the point of origin 
of the tumor (as far as this can be deter- 
mined) in the groups proposed by Cushing.* 
This classification is a prov isional one, but 
is adopted because there are marked 
roentgenographic as well as clinical and 
pathological differences among 
mas in various situations.* 


recently 
illustra- 
show the 


meningio- 


* Twelve cases of meningiomas 


arising within the spinal 
h ave 


occurred in Cushing's series. None of them gave 
and the y 


roentgenographic evidence of their presence 
included in our statistics. 


The Cranial-nerve-foraminal Tumors. 
The most common point of origin of 
these tumors is the trigeminal sheath. 
Symptoms begin with pain suggesting 
trigeminal neuralgia, but followed by 


hypesthesia and signs of pressure. These 
tumors may also arise from the optic 
sheath (with exophthalmos) or from the 
eighth nerve (simulating the common 


neurinoma in the same situation). They 
are seldom operable. Out of 6 cases in 
this group the plates of 1 only are available 
for study, and in 2 of them the changes 
produced by the lesion could be demon- 
strated in the films. 

2. The Suprasellar Tumors. Meningio- 
mas in this situation may reach a very large 
size without being suspected clinically or 
showing definite roentgenographic  evi- 
dence of their presence. Doubtless many 
are never recognized. The symptoms are 
similar to those produced by the cranio- 
pharyngeal pouch cysts in the same situa- 
tion, but they arise at a later age, and 
rarely show any calcification, whereas the 
cysts usually show it.*? Clinically, patients 
with such tumors show evidence of pitui- 
tary disturbance, such as adiposity, somno- 
lence, impotence, and loss of bodily hair, 
evidences of pressure on the optic tracts 
or nerves with primary atrophy and 
hemianopsia, and sometimes hydrocepha- 
lus from obstruction to the foramina of 
Munro. They also are difficult to deal with 
surgically. Four cases in this group of 12 
are recognizable from the plates or films. 

Tumors Arising from the Olfactory 
the Ethmoid. This is a frequent 
location for the meningiomas, and they 
may reach a large size without being 
recognized. Many have been found unex- 
pectedly in autopsies upon the insane, and 
many remain unverified. Usually the only 
localizing which they afford are 
anosmia and unilateral primary 
If they grow slowly, 
may be absent. Seven of our cases fall 
definitely in this group, of which only 
3 were recognized roentgenographically. 
Newmark" reports a case of this type. 

4. Sphenoidal Ridge Tumors. Such tu- 
mors may give indefinite localizing symp- 
toms, sometimes uncinate fits and hem- 
lanopsia. Fortunately, they are often 


Groove o} 


sions 
7 
atrophy 


pressure symptoms 
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Meningiomas 3 


recognizable roentgenographically, 3 of 
the 6 cases examined showing characteristic 
changes in the films (Fig. 12). The plates 
of ¢ a seventh case were not available. 

Sylvian Cleft (Temporofrontal) Tumors. 
‘this situation the meningiomas are 
likely to be of the flat, spreading variety, 
often producing few cerebral symptoms. 
They may be disclosed by a subtemporal 
decompression. They are prone to produce 
an osteomatous thickening of the temporal 
region, and also an exophthalmos. The 
clinical picture is so striking that a number 
of cases have been reported.*:** The roent- 
genograms of g in this group of 12 showed 
changes in the temporal bone. 

6. Tumors of the Convexities. In a 
“silent” area, such tumors may grow to 
a considerable size without producing 
localizing symptoms, and the roentgen 
ray may then render invaluable aid in 
their diagnosis. In the parietal, occipital 
and left ‘temporal region, they may give 
rise to localized paresthesia, paralyses or 
convulsions, or to hemianopsia or aphasia; 
their location then becomes obvious. There 
is often local tenderness to percussion or 
palpation. They are extremely favorable 
for surgical removal. This, and the next, 
are the largest groups, each containing 
20 cases. The films of all but 3 were avail- 
able for study, and the lesion could be 
located in 10 (Fig. 5). 

7. The Parasagittal Meningiomas. Tu- 
mors arising from the walls of the sinuses 
or its lateral expansions are characteristic. 
What was said above concerning localiza- 
tion of tumors of the convexity applies to 
this group also; when in the motor or 
sensory regions they are easily recognized 
clinically; elsewhere they are easily missed. 
They are favorable for surgical removal, 
although usually extremely vascular. Eigh- 
teen of the 20 cases were available for 
study, and the tumor could be located 
in 12 of them (Fig. 

8. The Meningiomas of the Falx. 
mors in this situation may be extremely 
puzzling clinically, and usually give no 
roentgenological evidence of their a 
as they do not reach the cranium. A charac- 
teristic clinical picture is that of a paresis 
of one side of the body, with later a paresis 
of the opposite foot. Not infrequently, 


Tu- 


| 
| 
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they are associated with extremely painful 
convulsions. But often they produce bi- 
lateral symptoms, or give no localizing 
symptoms whatsoever. Their surgical re- 
moval is an extensive undertaking, but can 
usually be accomplished. Seven of such 
cases have been verified and plates were 
taken in 5 of these. In none of them were 
any characteristic changes seen. 

Tumors of the Transverse and Sigmoid 
Sinuses. These may be supratentorial pro- 
ducing hemianopsia, and sometimes visual 
hallucinations; or subtentorial, with cere- 
bellar signs. Their removal involves great 


technical difficulties. As is usual with 
cerebellar tumors our findings in this 


group were largely negative. Several showed 
the general signs of increased pressure, 
but only 4 out of the 14 in which films were 
taken presented localized changes. There 
are 15 In all in this group. 

Our criteria are listed and described 
below, and in passing it must be noted 
that we have included all cases having 
films or plates, although many of the latter 
are quite unsatisfactory according to our 
present day standards. The cases in which 
no plates were taken for one reason or 


another, or in which the plates were 
lost or insufficient are listed as “‘unclassi- 
fied.”” In lesions about sella, loca- 


tion alone was considered, if a negative 
diagnosis of pituitary piciome or supra- 
sellar cyst could be made, as the meningi- 
omas are the only other common tumors 
in this situation, but seldom produce 
pathognomonic changes. In all the others 
both the location and type of lesion had to 
be correctly identified, or the findings were 
classed as negative. 


TECHNIQUE 


There is no special technique in use; 
in fact it changes with new apparatus and 


new accessories. Ordinarily we use a 414 
to 5 inch gap, fine focus tube, double 


screens and duplitized films and a Potter- 
Bucky grid. Complete immobilization is 
of course essential, even to such a minor 
matter as holding the breath during ex- 
osure. Stereoscopic films are necessary to 
eeae the finer spicules projecting inter- 
nally, and they are of course most definite 
when the lesion is nearest the plate. 
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It is worth noting that in practically all 
branches of roentgenology, the fullest 
success and accuracy can be attained only 


when there is active cooperation and 
interest on the part of the clinician. 
This is particularly true of roentgenog- 


raphy of the head. According to the 
original reports on the cases in question, 
made as a matter of routine often without 
a summary of the clinical findings at hand, 
in only 37 were the changes gross enough 
to be recognized at once. But a second 
careful study with the aid of the patient’s 
history revealed 10 more which had passed 
unrecognized on the first survey, although 
perfectly definite. It has for some 
been a custom at this clinic to have a 
summary of the essential localizing signs 
and symptoms accompany the requisition 
for films, and roentgenologists and _ clini- 
cians frequently confer in person ove! 
debatable points. Frequently a definite 
lesion may be missed entirely in plates 
taken from the wrong side of the head. 


time 


ROENTGEN FINDINGS 


A description of the characteristic find- 
ings noted on the films is rather difficult, 
as it depends on the size and shape of the 
tumor as well as on its location. To locate 
and identify it accurately, as to type, it is 
necessary that some portion of it be 
adjacent to one of the cranial bones. 
For this reason the “local”? changes in 
the cranial bones are of far more impor- 
tance than the “general” changes so often 
unduly stressed. These latter deserve no 
more than a word—the convolutional 
impressions which indicate increased intra- 
cranial pressure were present in only 11 
of our cases, which were mostly cerebellar 
or suprasellar tumors. 

The local changes, in the order of their 


importance are: (1) Erosion and vascu- 
larity; (2) osteomatous changes; (3) 


spicule formation; (4) diffuse thickening; 
(5) enlargement of the meningeal channel, 
and (6) calcification. 

By “erosion” is meant a localized, 
roughly circular area of thinning, which 
presents a mottled, spongy appearance, 
irregular in outline. It must be distin- 
guished from the clean-cut, punched-out 


defect produced by a metastatic carcinoma 


Roentgenological Aspects ol 


which is purely destructive. The spongy 


structure is no doubt due to the nature of 


the tumor, which invades the bone by 
spreading through the Haversian canals, 
dilating them and finally destroying the 
intervening bridges. This is clearly illus- 
trated by Figures 1 and 2 which show the 
canals in all stages of dilatation, destruc- 
tion and coalescence. A good illustration 
and description of such a change is also 
given in Phemister’s article. 
“Vascularity”” we limit to the small 
worm-like vascular channels which nearly 
always surround the area of erosion, and 
which frequently disappear in small, per- 


ric. t. 


erosion of the bone, 
surrounding vascularity. 


Parasagittal 


meningioma showing marked 


slight thickening externally, and 


fectly circular holes, where the vessel 
perforates the bone (Figs. 3 and 4). 
These vessels usually radiate from the 


eroded area and suggest the tortuous and 
intertwined arms of a devil-fish. Occa- 
sionally a definite arterial channel may be 
traced into the area of the tumor, but 
most of these markings are apparently 
due to veins, as may be seen at operation. 
One must recognize as normal, or at least 
as not associated with any known patho- 
logical process, a more or less regular 
stellate collection of vascular channels on 
the inner surface of the parietal bone, 
usually bilateral, and opposite the parietal 
bosses. This is shown in Figure 12. Atten- 
tion was called to this condition by Heuer 
and Dandy,'* Elsberg and Schwartz, 
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and others. When the tumor happens t 
be on the horizon, as it is seen on the 
films, the diploetic vessels are usually 
evident and considerably enlarged, stand- 
ing out in cross-section as a series of small 
holes. 

Associated with these two types of change 
there is nearly always the formation of 
new bone, usually as spicules or as a 
diffuse thickening, more rarely osteoma- 
tous in character. By “spicules’” we mean 
slender columns of new bone perpendicular 
to the surface of the normal 


bone, fre- 


Fic. 2. 


Bone flap removed with meningioma adherent, 
marked dilatation 
Have rsian canals. 


showing ind coalescence of the 


quently imitating an osteogenic sarcoma 
with extreme accuracy. Figure 5 is a good 
example of this type. ‘““Thickening”’ refers 
to an actual increase in the size of the 
involved bone, which may show either 
an increase or a decrease in density (opac- 
ity) depending on the ratio between 
tumor tissue and newly formed osseous 
tissue (Fig. 6). 

These three changes are the most 
common and are quite characteristic. 
When the meningioma is adjacent to one 
of the bones of the vault, the localized 
erosion and vascularity appear predcm- 
inant, but when it is in apposition with the 
roof of the orbit, sphenoid ridge, floor of 
the middle fossa or petrous portion of the 
temporal bone, the productive (bone for- 
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mation) appearance dominates the picture Figures 7 and 8, which is one of the two 
and other changes are inconspicuous. It is cases of multiple meningiomata in this 
unusual for one of these types of changes to _ series. Rand’s case*® is an excellent illustra- 
occur without one or both of the other two. _ tion of this type. 


Fic. 3. Extensive meningioma of the frontal bone, with Fic. 4. Bone fl: ip removed at operation, showing the 
the characteristic porous or spongy appearance and localized erosion and the 


characteristic vascul 
increased vascular channels. 


channels, some of them “ perforating.” 


The osteomatous type of change may Visible calcification within the tumor is 


occur independently of the other three, rare, occurring in only 3 cases of our 


however. In this the bone is very dense series; and when present, does not accu- 


Fic. 5. Meningioma extending through the parietal Fic. 6. Meningioma causing a flat, dense hyperostos 
5 I I 
bone and producing spicules externally which are per- } 
pendicular to the bone, as in osteogenic sarcoma. 


and sharply localized and the true nature rately differentiate the lesion from the 
of the underlying process may be obscured. gliomas, which may also contain calcium. 
An example of ‘such a lesion is shown in As a rule, calcification in gliomas is more 


i 
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indistinct and less sharply localized, while 
in the meningiomas it may be very defi- 
nite, and outline the whole tumor sharply 


Cushing is of the opinion that these repre- 


sent cases which have degenerated, healed 
and then calcified, so that they may have 
little or no importance clinic: lly. Figure 9 
shows one of these lesions in a patient 
whose cerebral symptoms were due to a 
coincident glioma of the corpus callosum, 
the meningioma being quite silent.* The 
tumors reported by "Mills and Pfahler,* 
Gottschalk,!” Aleyogyi,' ' Souques,”* and 
Naito and Schiiller?* probably fall into 
this class. 


meningioma. 
meningioma which did 1 


Iwo osteomas each associated with 
This patient died of a large cerebellat 


ot show on the films. 


In about 25 per cent of the cases the 
channel for the middle meningeal artery 
was enlarged on one or both sides depend- 
ing on the location of the tumor. Liebman, 
and also Heuer and Dandy"* have empha- 
sized the fact that this channel is deep- 
ened, widened and usually quite tortuous in 
a large percentage of these tumors, but this 
is also true in other tumors and occa- 
sionally similar vascularity is found with- 
out any demonstrable lesion, so that it is 
merely confirmatory when present, and 
alone is only suggestive. This is essen- 


tially the position taken by Elsberg and 
Illustrations of these changes 


Schwartz.*! 
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~ 


may be found in the papers referred to 
and in Figures 1, 4 and 5 


One other variation from normal which 


is noted frequently (19 cases) is sellar 
deformity, 
suggested 
suprasellar meningiomas. Aside from those 


which is most 
above, in the 


common, as 
pituitary or 


it has been noted in (a) large tumors 
anywhere causing pressure absorption, and 
(b) tumors of the sphenoid ridge or floor 
of the middle fossa with direct encroach- 
ment of the sella. These latter may be 


recognized by the dense, mottled or spongy 
obscuring the outlines 
“usually with 


bone replacing or 


of the sella, characteristic 


Fic. 8. Bone flap removed at 7 ration from the skull 
show n in I ig 7. 


spicules. The conditions causing such 
changes have been considered by Schiiller’® 
and by Wexberg.?? The distortion of the 
sella may be such as to give rise to an 
erroneous diagnosis of adenoma of the 
pituitary, which occurred 8 times in our 
series, mostly among the earlier cases. 


DIFFERENTIAL DIAGNOSIS 


A differential diagnosis of the meningio- 
mas from syphilis may be difficult, but 
the latter is more apt to produce a simple 
worm-eaten area or areas (frequently 
several small ones which may later coal- 
esce) without the vascular channels or 
stalactites so common in these tumors. 
Syphilis responds so quickly and these 


Beers 
2 
; 
4 
4 
4 
{ 
*T 
It 
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tumors} grow so slowly that the thera- true pedicled cauliflower type as in Figure 
peutic test may be employed in cases with 10, and may so resemble the meningiomas 
a positive [Wassermann reaction. Meta- that the diagnosis is made only by opera- 


Fic. 9. Calcified meningioma in the occipital lobe, Fic. 10. True pedicled osteoma arising from the flo 
probably quiescent (see text). of the middle fossa not associated with a meningion 
but producing similar symptoms. 


Fic. 11. Osteogenic sarcoma arising in a diffuse benign Fic. 12. Meningioma of the sphenoid ridge witho 
hyperostosis not associated with meningioma. encroachment on the sella. “Stellate veins” are se 
in the parietal region (see text). 


static carcinoma is not apt to be mistaken tion. One case in this series was operated 
because of its relatively greater destruc- upon under the diagnosis of osteoma, and 
tion. Osteomas may occur alone—the the meningioma was only found at a 


| > 
| \ j 
x 4 
‘oa 
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mistakes 

in the 
a case repo! ted 


second operation. Such 
have happened — 
as probably, for example, | 


nust 


past, 


by von E:selsberg and Schiille: 

call attention to this danger. Osteogenic 
sarcoma may resemble a meningioma 
even more closely from a _ roentgeno- 
graphic point ot view, but the two tumors 
differ usually in rate of growth. Figure 11 
is an example of an osteogenic sarcoma, 


but the changes usually ascribed to such a 


lesion 


appear much more prominent in 
Figure 55 previously noted, he 
perpendicular periosteal spicules of new 
bone are due to the invading meningioma. 

VENTRICU LOGRAMS 
Ventriculography was employed 

{ of the cases in the present series, and led 
to a correct diagnosis in 2 of them. In 


one, a re-examination of the original stereos 
showed changes which in the light of sub- 
sequent experience nized as 
due to the presence of a meningioma. 


yuld be recog 


TREATMENT 


These tumors are only locally malignant. 
Thev mav invade bone, muscle and adja- 
cent organs or but do not metas 
tasize. Ordinarily the symptoms are caused 
entirely by pressure 
= do recur locally, 


tissue, 


and displacement 
as several 5) ol 
"ases have been operated on, one as lon; 
as nine vears after the original tumor was 
removed. 


our 


These recurrences often present 
the same localized changes of 
vascularity and if so, 
may be recognized, usually at the margin 
of the bone flap. Occasionally displac 
ment of the silver clips placed on the dura 
at the first operation gives an 
indication of the presenc ot a recurrence, 
In view of their low degree of malignan« 
and their enucleability, surgical removal 
may be highly The technical 
difficulties, especially in certain locations 
are often extreme and occasionally insur- 
mountable. In a few of these, as well as a 
few in which the diagnosis was at first un- 
certain, radiation has been tried but with 
no encouraging results whatsoever. 


eTos on, 


e- 


or \ essels 


successful. 


SUMMARY 


(1) The roentgenological findings in a 
group of 95 verified intracranial meningio- 
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mas have been reviewed. Of these, 47 
or 49.3 per cent showed recognizable 


of the tumor. In 
cases of meningioma of the 


changes characteristic 
the films of 


spinal canal, no definite changes could 
be 

2) The bony changes which are con- 
sidered characteristic are: (1) Erosion 


vascularity; (2) osteoma 
3) spicule formation; (4) diffuse thick- 
ening, and (5) enlargement of the menin- 
geal channels. A sixth manifestation is the 
calcification of the tumor itself, which is 
probably a regressive change. 


and formation; 


These changes are most frequently 
and clearly seen in meningiomas of the 
vault. Tumors about the sella are apt to 
cause a nonspecific distortion and destruc- 
tion of the clinoids. Tumors of the base 
ire often accompanied by a diffuse thick- 


ening of the floor of the skull. Those 
arising Bir the falx, from about the 
sella, or from the sinuses of the posterior 
fossa are least likely to give any sill ation 


of their presence. 

4) A brief review of their comparative 
incidence, pathology, and classification is 
given. 

We are indebted to Dr. Cushing for the 
privilege of studying this series of cases 
from his clinic, and we express our appre- 


also 


ciation for his suggestions and criticisms. 
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DISCUSSION OF PAPERS OF DRS. BAILEY, AND 


SOSMAN AND PUTNAM 


Dr. Harvey CusnHinc, Boston. It is a 
great privilege to come here before this 
society. | appreciate it the more because | 
began my medical life as a voluntary roent- 
ger nologist. I may be permitted for a moment to 
reminisce about the matter. It was, I think, 
the spring of 1896 when I. was a house om 
at the Massachusetts General Hospital that 
Dr. J. C. Warren, then professor of surgery 
in the Harvard Medical School, came back from 
Roentgen’s laboratory and showed us a shadow 
picture of the human hand in which the out- 
lines of the bones were apparent. He showed 
us, too, a mysterious glass tube about as big 
as an orange with which the picture had been 


taken. It of course aroused the greatest pos- 
sible interest. E. A. Codman and I with the 


help of Walter Dodd, the hospital pharmacist, 


who knew something about photography 
immediately began to see what we could do in 
the way of getting similar pictures. This, | 


suppose, is nothing more than what happened 
in many other parts of the country at about this 
time. 

It was in that fall of 1896 that I went to 
Johns Hopkins and made the first roentgeno- 
grams that were taken there, with the aid of 
decrepit and perverse static machine as big as a 
hurdy-gurdy and operated in the same way, 
by turning a crank. My first paper submitted 
for publication contained an account of a case 
of gunshot wound of the spine with plates 
showing a bullet which a Baltimorean had 
planted in the body of his wife’s sixth cervical 
vertebra. I once showed these pictures to Dr. 
Cole and he expressed himself as astonished 
that such good plates of a spine could have 
been taken in 1896; but I do not know whether 
I told him, as I shall now confide to you, that 
the plates were the result of exposures averag- 
ing 35 minutes. And I may add that the 
pictures which were reproduced were not those 
of a single experience, for I think the patient 
was given as many as half a dozen sessions at 
least, before plates were secured which were 
sufficiently good for reproduction. Needless 
to say, she was a most coopefative patient. 

Subsequently a Willyoung coil was pur- 


chased which I[ think had a spark gap of 2 or 
3 inches. With this coil and the aid of many 
of rodinoli(I do not know 


bottles whether 
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rodinol is anything more than a memory 
the few grey Pat 
many weary hours for the next year or two in 
an improvised dark room off from the old 
amphitheatre at the Johns Hopkins Hospital 
developing roentgen-ray 
one at the time took any very great interest. 
Certainly none of us could have had any pos- 
sible conception of the increasingly important 
role the roentgen-ray was to play in clinical 
diagnosis and treatment. 

One thing in particular has come to my n l 
as I have listened to the report of my friend 
Dr. Sosman. It is this: A sound knowledge of 
pathology is no less necessary for the roent- 
genologist than for an expert in any other 
department of medicine. It is possible for 
to detect with accuracy many deviations fron 
the normal which for others, 
aid, would remain largely a matter of guess 
work. A roentgenologist, in short, thoroug 
versed in pathology becomes a specialist 
high order; without this knowledge, he ren 
merely 
may be. 

I fail to see how plates such as Dr. Sosmat 
has shown can be properly interpreted unles 
one has 


LO! 


spent 


heads in this audience 


plates in which no 


without OUI 


a technician, however expert a one 


a clear idea of the lesion itself whic! 
has provoked these changes in the bone; 
it Is an interesting fact that a surgeon no - 
days Is perhaps more likely to find the roent- 
genologist peering over his shoulder at the oper 
ating table than one of his medical colleagues. 

[ doubt whether there is any field in whicl 
roentgen-ray interpretation is more diflic 


or in which experience and a knowledge 
pathology is of greater value than in th 

brain tumors. And there are probably fe 
disorders in which roentgen rays may be 


greater diagnostic aid. 
When we compare suc¢ h pictures as those we 


have just seen with the 


with which we had to be 


unsatisfactory plates 
satisfied only a few 
may be well content witl 
progress in technique. Even so, I do not sup- 
pose we can any of us foretell what may still 
be in store—possibly even the actual identifi- 
cation and outline of a tumor because of its 
difference in density from other parts of th« 
brain. This must be our goal. 

In the meantime, we have to rely, for the 
detection of intracranial tumors, on secondary 
signs: (1) on the deformations such as occur in 
the region of the pituitary fossa, or perhaps also 
on the dilatation of the internal auditory 
meatus In acoustic tumors, or on the enlarge- 
ment of the optic foramen in tumors of the 
chiasm; (2) on the presence of lime salts 
within tumors which cast shadows as in the 
cranial pharyngeal pouch cysts or in certain 


years ago, we Ou! 
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types of glioma or spongioblastoma; (3) on 
such a procedure as ventriculography which is 
of undoubted aid in a small percentage of cases; 
or (4) on the changes produced in the bone 
adjacent to a tumor. 
In his chosen topic, 

restricted himself to a consideration of the 
bony changes produced by the meningiomas 
as we call them; but unless one has a clear idea 
of the lesion itself which has provoked 
changes, I do not see 


Dr. 


Sosman has 


these 


how the plates can he 

properly interpreted.* 
Dr. G. E. PFAH Ler, Philadelphia. I have 
always been very much interested in this 
subject. My interest first was aroused by 


association with Dr. Charles K. Mills in the 
Philadelphia Hospital in 1900, at which time 
we demonstrated and localized the first of 
these tumors. The localization of the tumor had 
been made clinically and the roentgen examina- 
tions were merely made to find out whether we 
could really demonstrate anything, 
that time was extremely doubtful. 


which at 


I would like to ask the speakers whether 

cerebral pneumo-roentgenography has been of 
any assistance, and whether they can tell us 


ing the 
be cause 


Sts 


to differentiate the cy 
pituitary and the 


how INVOL\ 


region idenom iS, 


after all that differentiation must be made or 
we cannot choose which of these we will treat. 
Dr. C. A. Waters, Baltimore, Md. I am 


glad to have the opportunity to state that our 


results in the treatment of brain tumors with 
roentgen rays have been almost identical with 
the results of Dr. Bailey. I have in mind 2 
cases which Dr. Dandy turned over to me for 
treatment, both gliomas; one was in 
man. The glioma had been 
but it seemed probable that there 


middle- 
remo\ ed 
would be a 


aged 


recurrence. This patient was treated three 
times over a period of a year, with the result 
that he is entirely free of symptoms now, and 


one hemisphere of his brain has completely 
atrophied. At the same time, the other case 
went on to death. So that it is impossible to 
tell whether the first case may not have been 
one of the types of glioma which would have 
remained well without roentgen treatment. 

Dr. Sosman, closing. Dr. Cushing has 
refrained from mentioning the end results in 
these meningiomas. I would like to emphasize 
strongly the fact that they are very favorable 
for surgical removal and that his end results 
are really remarkable. I do not believe there 
is anything more satisfactory in the whole 
realm of cranial surgery than the exact locali- 
zation and identification of one of these tumors 
and its successful removal. 


* Dr. Cushing proceeded to show t f lantern slides of 
ningion different parts of the intracrat ha a 
ere the most likely to be found 
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In the treatment of brain tumors by the 
roentgen ray, it Is quite necessary to have 


thorough cooperation. Dr. Bailey sees each 
of our cases every time the patient comes 
in; and especially in the pituitary cases 
does visual fields to determine whether they 
are being contracted or expanded by the 
treatment. 

In answer to Dr. Pfahler’s question regard- 
ing cysts and adenomas, the suprasellar cysts 
are quite characteristic in 75 per cent of 
the cases. They show typical, what you might 
call flocculent calcification directly above the 


in the Appendix 


sella, occasionally inside the pituitary 
They do not always show the pituitary de- 
formity, although the majority of them do. If 
you do not see that calcification, you presume 
that it is an adenoma, unless you have the 
marked destruction of an adenocarcinoma, or 
unless you have the pressure deformity from 
the suprasellar meningioma. 

Finally, ventriculography has helped us 
very little in this series of cases. As | remember, 
we used it in only 3 or 4 of the 1 
of which it very badly misled us. 
2 cases it helped us decidedly. 


fossa. 


25 cases, in I 
In the othe: 
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VINCE most 

private clinic both for diagnosis and 
for treatment, we have an opportunity 
not only to examine the patient and note 
the anatomical and functional changes 
present in the appendix, but also to 
follow up the patient for years afterward 
and see what becomes of his symptoms 
and of his appendix; and we thus have an 
opportunity to find how important these 
i a changes are to the patient himself. 

We have carried out these observations 
for the last seven or eight years, and have 
come to some definite conclusions. 

The term “chronic appendix” is a poor 
one. There are practically no chronic 
inflammations in the appendix with the 
rare exception of tuberculosis. There are 
many chronic changes resulting from pre- 
vious or recurrent inflammation, such as 
scar tissue, fibrosis, adhesions, and ob- 
literative changes. 

The direct roentgen signs of chronic 


patients are sent to our 


changes in the appendix are tenderness, 
fixation, kinking, changes in shape and 
position, lack of filling, slow emptying, 


beading and adhesions. 

The indirect signs are pyloric spasm, 
gastric residues and ileal stasis. Most of the 
signs are suggestive rather than definite, 
and several, the more the better, are 
needed for a diagnosis. Up to a few years 
ago there was much difference of opinion 
about the value of some signs, such as the 


* Read at the Twenty-fifth Annual Meeting, 
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filling and emptying of the appendix 


ileal stasis, ete. 

These signs are numerous and graphic, 
and because they are so easily seen are 
apt to be over-emphasized. The roentgen- 
ologist has a heavy responsibility when 
he makes the diagnosis of “chronic appen- 
dix,” for this is frequently equivalent to 
saying to the family doctor or 
“take it out.” 

Clinical experience has shown that we 
should be slow in diagnosing chronic 
appendicitis as a cause of digestive symp- 
toms unless there is a clear history of 
previous acute or recurrent attacks, and 
no other cause is found. This diagnosis is 
much too frequently made. Fully one- 
half of the patients whose appendix is 
taken out for chronic indigestion (not acute 
attacks) return with the statement that 
they have found no relief from operation. 
A careful history would have saved many 
of these patients a needless operation. 
Many have an ulcer or gall-bladder disease; 
more still have a purely functional, not 
organic indigestion. 


surgeon, 


We will discuss the roentgen signs 
briefly, and then discuss their clinical 
importance, and note which signs are 


most frequent in the operated group of 
cases, and which are most frequent in the 
non-operated group. We will also show 
some illustrations of appendices with 
chronic changes, which have been taken 


Swampscott, Mass., 
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» 1924. 
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out, and others which have been left in 
the abdomen for two to six years after the 
roentgen examination. 

We shall say nothing about the tech- 
nique of the examinations, except to 
emphasize -" use of the horizontal posi- 
tion and of screen palpation as well as 
plates, as pleased by Case long ago. 
The horizontal roentgenoscope IS very 
valuable in order to get down into the 
right lower quadrant to palpate the 
appendix to see if it is tender, and to get a 
good view of it by pushing the cecum and 


Fic. 1. Normal appendix, wavy type 


ileum out of the way, and also to detect 
adhesions. The examination of the appen- 
dix is usually part of a complete | 
intestinal examination, and the appendix 
may be filled at the end of six hours, but 
at this time it is often covered by coils of 
ileum, and not easily seen. The best time 
for examination is from twelve hours 
onward after the ileum is empty. It may be 
necessary to follow the patient for two 
days or more, to see if there is delay in 
emptying the appendix. 


gvastro- 


DIRECT SIGNS 


Tenderness is the best single sign of 
pathology. The patient rarely needs opera- 
tion if there is no tenderness when the 
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appendix is moved under the palpating 
finger or spoon. This definite tenderness of 
a visible appendix is a far more valuable 
sign than over McBurney’s 
point, which may be over the appendix, 
or may be five or six inches away from it. 
It is possible to have no tenderness be- 
tween attacks in recurrent appendicitis, 
but the patient usually comes for examina- 
tion when some symptoms are present, 
and tenderness is our most constant sign 
in the cases requiring operation. 

We must be very cautious in ptosis 
cases. The heavy, full, atonic cecum Is 
often tender. In this group most mistaken 


Fic. 2. Appendix shows typical “beading,” some fixa- 
tion; not tender. No operation, no symptoms for 
2\5 years after roentgen examination. 


diagnoses are made, and most needless 
operations are found. If we find a tender, 
low cecum, and no appendix visible, we 
must not hastily conclude that we have a 
tender, retrocecal appendix. 

Filling. Extreme views have been held 
within a few years. On the one hand, 
George! says that every normal appendix 
fills, and if 1t does not, it has an obliterated 
lumen and is pathological. On the other 
hand, Skinner? states that every normal 
adult appendix does not fill, that the 
appendix is the “abdominal tonsil,” a 
lymphoid structure, and that adult ap- 
pendices should obliterate, and not fill, 
and if they fill they are pathological. 
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There is no need to be misled here. Prac- 
tically all pathologists agree that oblitera- 
tion is a sign of disease, and ts due to 
repeated deposits of scar tissue (Figs. 13 
and 14). 

There is considerable evidence that the 
appendix may fill and empty more than 
once during the usual examination, and 
it is not safe to diagnose an obliterated 
appendix simply because it is not seen. 
In our experience, the appendix has been 
found filled at some time during the 
examination in a little more than half the 


Fic. 3. Appendix shows some fixation, angulation and 
beading, not tender. No operation, no symptoms for 
6 years after roentgen examination. 


cases, and when it is not seen little can be 
said about it. 

I do not believe that the kind of bartum 
meal used, whether buttermilk or starch 


gruel, has much influence on the filling of 


the appendix. There is no real difference 
in the percentage of appendices seen = 
the two kinds of meals. George,! with ; 

buttermilk meal gets 70 per cent ine, 
and Strém,* with potato gruel reports 
over 70 per cent filling; and the different 
figures reported by other authors, namely 
50 to 70 per cent, probably represent 


partly the degree of intensive study and 
care in the examination. 

Segmentation or Beading. This has been 
commonly called a sign of disease in the 
past. It is well Theatr: ated in Figures 2, 3 
and 5. It is interesting to note that it is 
never found at autopsy or operation. What 
is It due to? Possibly to tonic constriction 
rings, such as are seen in the colon of the 
dog and rabbit; possibly to drying out and 
separation of the contents of the appendix: 
possibly to contraction of the mucous 
membrane, as has been so_ beautifully 
shown by Forssell elsewhere in the diges- 
tive tract. It is too constant for peristalsis, 


Fic. 4. Appendix in front of partly filled cecum, to 
which it ts adherent, the upper end is hook shaped, 
and cannot be straightened out; not tender. No 
operation, no symptoms for 1'9 years after roentgen 
examination. 


and is shown on films repeated at intervals 
in the same case. It is found in about one- 
third of the normal cases, and has no value 
as a sign of pathology. 

Filling around fecal masses which show 
in the appendix like “peas in a pod” | 
quite frequent, and may be found in almost 
any individual. It is most marked in 
appendices which do not empty well (Fig. 
5). 

Emptying. The normal appendix emp- 
ties usually in a day or two, occasion- 


| | 
be | 
| 


Fic. 5. Appendix shows barium filling around fecal 
masses “like peas in a pod,” tip somewhat fixed, not 
tender. No operation, no symptoms for 4 vears after 
roentgen examination. 


Fic. 7. Appendix points upward behind cecum with tip 
f above crest of ileum, tender. Appendectomy. 
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Fic. 6. Beaded, bulbous, tender appendix, remains 
filled after cecum has largely emptied. Appendec- 
tomy. 


Fic. 8. Appendix points upward, outside cecum, not 
tender. Age of patient sixty-four. No operation, no 
symptoms for one year after roentgen examination. 
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ally not for three or four days, but we are 
suspicious of poorly draining appendices, 
which remain filled for a day or two after 
the cecum is empty, especially if any other 
signs are present, such as_ tenderness, 
narrowing or fixation (Figs. 6 and 10). 

We have seen a few surprising cases 
(Figs. 11 and 12) where the signs have 
been much more striking than the symp- 
toms, and where the appendix although 
kinked and not empty at the end of three 
to five days was not tender, and seemed to 
be making no trouble, and has remained 
without symptoms in the abdomen for 
years after the examination. 


Fic. 9. Appendix curled up, beaded, moderately 
tender. Operation advised. Mild intermittent symp- 
toms after roentgen examination. Appe ndectomy 
2 years later. 


Fixation is important, but is so well 
known that we shall pass over it briefly. 
It is especially significant if one part, such 
as the tip or median part, is fixed with 
kinking and deformity. There is consider- 


able normal variation in the mobility of 


the appendix, its mesentery like that of the 
cecum is variable, so that some are very 
free and others quite fixed, also the thick- 
ness or the rigidity of the patient’s abdo- 
men or a low position of the appendix in the 
pelvis may make it hard to palpate. 
Appendix adhesions may deform the ileum, 
cecum or transverse colon. 


Changes in shape, such as_ kinking, 
angulation, narrowing, irregular dilatation 
must be constant to be diagnostic. There 


is much normal variation in the shape of 


the appendix at different times according 
to the degree of filling. 

The position of the appendix in the right 
lower quadrant is fairly constant, but is 
partly accidental. It may be high or low 
depending on body form, and the position 
of the cecum. It is quite variable in thé 
same case at different times, and in the 
upright or horizontal positions. The 
appendix is very frequently far from 


Fic. 10. Fixed, irregular, tender appendix, narrowed at 
base, remains filled after cecum is emptied. Appe ndec- 
tomy. 


McBurney’s point, even five or six inches 
or more; every radiologist knows this, and 
every clinician should. It may be very 
obviously out of place, such as bending 
upwards, or a or outside the cecum 
(Figs. 4 and 7). We are rightly suspicious 
of such setiions, especi ally if tender, but 
position is not everything, and we occasion- 
ally find them in unusual positions outside 
the cecum or behind it without any clear 
proof of pathology (Fig. 8). 


INDIRECT SIGNS 
Ileal stasis has some value in diagnosis. 
It may be due to partial obstruction from 


: 
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Fic. 11. Long, angulated, beaded appendix, tip some- 


what fixed, very little tenderness. See Figure 12. 


Fic. 13. Typical obliterative changes. Appendix very 

short and narrow, mobile, not tender. No operation. 
No symptoms for 1 years after roentgen examina- 
tion. 
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Fic. 12. Same case as Figure 11, distal half of appendix 


well filled after 5 days, somewhat fixed, very little 
tenderness. Operation considered desirable. No 
operation done. No local symptoms for 2 years after 
roentgen examination. Patient has diverticulitis of 
descending colon. 


Fic. 14. Typical obliterative changes. Appendix very 
narrow, mobile, not tender. No operation. No symp- 
toms for 3 years after roentgen examination. 
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adhesions starting from the appendix, but 
it is important to remember that there are 
other causes. Let me illustrate with a case 
report. The roentgen examination after a 
barium meal reads: “Considerable delay 
in the ileum, no barium reached the colon 
in 6 hours, barium residue in the ileum at 
the end of 12 hours; diagnosis, probable 
adhesions in the itleocecal region, question 
of chronic appendicitis.” 

We find that the patient is an old lady, 
aged seventy, who does not empty the 
ileum well, neither would she run a block 
very well. Emptying the ileum Is a muscu- 
lar effort. The delay here is atonic, 
the result of weak muscles; it Is not 
obstructive, and there is no question of 
appendicitis. 

The moral is, don’t stress ileal stasis in 
weak, sick, old people, or in atonic, ptotic 
cases. Here most mistakes are made, and 
most appendices taken out needlessly. 
The picture is ileal stasis, low, full, tender, 
slow- -emptying cecum, sensitive nerves 
pain or distress in the right iliac region; 
the diagnosis of chronic appendicitis is 
made; the appendix is taken out, and the 
patient is no better. 

The gastric signs are pyloric and duo- 
denal spasm. They have little value in the 
diagnosis of chronic changes in the appen- 
dix. Pyloric spasm is often found, but 
there are so many other causes, both in and 
outside the stomach, such as, hyperacidity, 
ulcer, disease of the gall-bladder, tobacco, 
or neurasthenia, that it has little diagnostic 
value. 

With regard to gastric residue in 100 
cases published by the author‘ six years 
ago, with chronic changes in the appendix, 
one-half which had adhesions in the 
ileocecal region, and almost one-half with 
ileal stasis at the end of twelve hours, 
in only 7 -_ there delay in emptying the 
stomach. In short, delay in emptying the 
stomach is ee exception, not the rule, and 
is not a good diagnostic sign of chronic 
changes in the appendix. It is only met 
with about once in 15 cases. 

Alvarez has compared the intestine to a 
railroad with a block system, where delay 
down the line holds up the bowel contents 
for several blocks above. This is not 
always true and depends on the character 


and degree of irritation low down in the 
bowel. Our clinical and experimental work 
on animals and men all pointed definitely 
one way, showing that Ries in emptving 
the stomach is the exception, not the rule in 
lesions of the lower bowel, and that a strong 
stumulus is needed from the lower bowel to 
slow the stomach. 

Incompetent Ileocecal Sphincter. This has 
little relation to the appendix. It is too 
common in the absence of chronic change 
in the appendix to have any 
value. 


diagnosti 
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Are there any normal appendices 
adults? We often read that “pathologis 
tell us there are no normal spas.” 
Mallory, the pathologist at the Boston Cit 
Hospital, says that probably all the 
appendices taken out at operation for 
acute and chronic appendicitis are patho- 
logical. Is this simply the kind-hearted 
pathologist backing up the surgeon, or is 
appendicitis so common that nearly al 
adult appendices are pathological, and we 
are almost always sure to find 
one? 
How many normal appendices are found 
at autopsy? Mallory, in 4,000 routine 
autopsies at the Boston City Hospital! 
found the appendix normal in gross in 
95 per cent. There were no adhesions, 
no kinking, no scar tissue, no obliterative 
changes, no constriction, no deformity 
of shape; not one of the signs so easily 
found by roentgen examination. In 3 per 
cent of the autopsies there were adhesions, 
scars, or obliteration of the appendix; in 
2 per cent, there was inflammation, 
grene or perforation. There were three 
concretions in 4,000 cases. In short, when 
we get roentgen evidence of gross, chronic 
changes in the appendix, they are not 
universal. They have importance. They 
are found in only about 5 per cent of adults. 
The roentgen examination of the appen- 
dix is a very delicate method. It discovers 
many things which were unsuspected, 
and incidentally many things which may 
trouble the patient very little, such as, 
poor mobility, small fecal masses, peculiar 
shapes, obliteration of the lumen, beading 
and moderate delay in emptying. These 
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gan- 
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are common signs in our non-operated 
group, and we have seen these patients 
going about for two to six years after the 
roentgen examination with practically no 
digestive symptoms. When such signs 
therefore, are discovered, we must not 


make too much ot them, either consciously 


or unconsciously. Graphic roentgen evi- 
dence is striking, and makes a great 
impression, and when it is given to the 
family doctor or surgeon, it does no harm 
to remind him of these things. No organ 
is so often removed without cause, because 
of some anatomical change 

In our operated group, we always found 
different roentgen-ra sions. The most 


important were tenderness of the appendix, 
constant changes in shape, fixation and 
lhe important 
were and emptying of the 


less 


DOSItTION. 


abnormal filling 


appendix and ileal residues; beading is 
considered normal. 

Finally, the diagnosis should be made 
only in connection with the clinical history. 
We have usually found that if the appendix, 
is taken out on account of chronic cha ngves 
without a history of acute or recurrent 
attacks, the patient is not benefited. 
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DISCUSSION 
Dr. A. Howarp Pirie, Montreal. Dr. 

White has given us a very conservative resum 
ol the present status In egard to diagn sis of 
appendix disease. It seems to me that the 


diagnosis of appendicitis or chronic 


appendix 
by roentgen rays, as is the case with all our 
diagnoses, ought to be confirmatory of the 


clinical diagnosis. In our roentgen examination, 
there is no one special series of signs by which 


we can be absolutely certain that we are deal- 
ing with a chronic appendix. 
Dr. White has enforced, I think, the only 


thing which we should trust to, that of seeing 
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the appendix full, putting a finger over it, 
feeling it and seeing that it is tender. If the 


patient says this manipulation is not painful, 
I think that fact is the most important one on 
which to exclude a chronic appendix. 


Dr. White showed an appendix hanging 
down into the pelvis; he said he could not 


understand why it did not trouble 
I have seen many appendices which | 
into the pely IS: those that do, 
time to empty. 


the boy. 
hang down 
very long 
accoul nted for 


take 
That is prob: ibly 
by the fact that since the barium is very heavy, 
the appendix hangs dowr and there is 
very little peristalsis in the appendix; whereas 


if the appendix had an upward direction, the 
barium would not tend to lie so long. 

Dr. L. T. LEWatpb, New York Cit I won- 

if Dr. White would care to venture any opin- 


LOn 


as to a time limit for a normal appendix to 
empty, whether it would be four days or a week. 
If there is retention over a week, I regard it as 


exceedingly suspicious, and in I or 2 cases where 


there was not definite tenderness but only this 
extreme retention, I have ventured to recom- 
mend operation, and have not been disap- 


pointed; so that I would not think that the sole 


criterion in the diagnosis of ch 


chronk appendicitis 

would be tenderness. 
One other point has appealed to me: Dr. 
White said that in only a few cases was there 
reflex spasm about the pylorus. In 2 cases, 


the question of diagnosis of duodenal ulcer was 
brought about by this spasm, case a 
definite diagnosis. of ulcer had | been m: ide, and 
the operation was not spears ser the patient 
wished to avoid ; from panes eres 
so on finding in the appendix 

four weeks in this case—the sole oper 


and in I 


large sc 


tion was 


psotbe of the appendix, and the patient after 
a year had been entirely relieved of his symp- 
toms, so that we presumed that the removal of 


the appendix in that case relieved the 
at the pylorus. 
[ think Dr. 


ngly valuable 


spasm 


White’s contril 


bution Is € xceed- 
and 


us In 


his Series WIil heip 


estimating the value of this sign. 

Dr. J. L. Kantor, New York Cit | think 
this contribution of Dr. White’s oe one of the 
most level-headed I have ever heard. Its chief 


Ss, seems to me to be in 


nuch atten- 
ppendix in 


value to us, as clinician 
the fact that he does not focus too 1 
tion on the responsible réle of the 
the symptom-complex of the patients who 
came to him for treatment. I think we are now 
in a position where we can go one step farther 
and make a helpful suggestion as to what to do 
for these cases. 

It is obviously not to take an appendix out 
right away in all cases. That Dr. White has 
shown beyond any question. The thing to do 


| 
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in our present knowledge, it seems to me, Is to 
shift our attention from the right side of the 
abdomen a little more to the left side of the 
abdomen; to shift it from the appendix, as a 
minute thing, to the colon as a large thing, and 
to pay attention more seriously to colon func- 
tion and to the restoration of colon malfunc- 
tion. It seems to me if we do that, we will do a 
little more to relieve the patients. 

At the Vanderbilt Clinic we believe that 
every case of constipation will show a filled 
appendix. If we get a series of films in which the 
colon does not empty at 46, 72, or 96 hours, or 
thereabouts, we expect to get that appendix 
visualized, or if it isn’t there, we ask when it 
was removed. We owe much of the credit for 
this idea to Dr. Mills. 

There is always a legitimate doubt in our 
minds as to how far we can let a patient go with 
an appendix, because of the acute misfortunes 
in case of infections. Dr. John Bryant showed 
that in sthenic persons the appendix acts more 
like a culture tube in those individuals, is more 
likely to infection and acute damage, and in 
asthenic persons the appendix empties more 
freely and is less subject to infection. If we 
find a suspicious case in a sthenic individual 
we are more anxious to have him under careful 
observation, and the question of surgery is 
always in our minds as an open proposition. 

Dr. A. L. Gray, Richmond, Va. I think 
one reason we don’t get more positive filling in 
appendices in adults is due to the fact that we 
don’t examine them frequently enough after 
the administration of the barium meal. Most 
of us have a certain routine and either examine 
6 hours afterward or 24 hours afterward or 8 
hours afterward. I think very often the 
appendix will fill in the interval between our 
examinations and empty before we examine 
it aga .n. 

Personally, I attach very little importance 
to segmentation in the appendix. I am inclined 
to attribute it to peristalsis, perhaps from 
shrinking of the column of barium, as Dr. 
White has suggested; and also I attach very 
little importance to the degree of tenderness. 
If tenderness is present, it means not only that 
there is some pathological condition of the 
appendix, but also that there is either an acute 
condition or else a subacute condition. This is 
especially true in the case of children. The late 
Dr. Maguire Newton, a pediatrist of our city, 
conceived the idea that so-called acidosis 
might in some way be associated with pathologi- 
cal appendices. He recalled the fact that in his 
very extensive pediatric experience he had 
rarely, if ever, heard of a chronic appendix, but 
had to deal only with acute appendices. With 
this idea in view, he decided, 


in conjunction 
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with myself, to make some investigations, and 
we examined cases of acidosis in children from 
2 to 3 years up to 8 or 10. In quite a number of 
these cases was I able to demonstrate adhe- 
sions, prolonged retention in the appendix, 
the presence of concretions in the appendix, 
and In not one single instance could I make out 
definite tenderness in one that was suffering 
from acidosis. In all of these cases in which the 
appendix was_ indicted, 
formed, and 
resulted. 

I intend to prevent a paper to this Society 
when my number is sufficient to be definit« 
conclusive, but I have only some 20 or 25 
cases of this kind at present. I am satisfi 
that the fixation, the presence of concretions, 
and the delayed retention will account for 
gastrointestinal manifestations, even though 
there is no tenderness whatever on palpation 
of the appendix. 

Dr. A. S. Merritt, Manchester, N. H. 
Dr. White has mentioned, the fact that 
deformity of the appendix very often has some 
pathological significance of a remote nature, 
but not any immediate clinical significance to 
the patient necessitating operative interfer- 
ence. That is of great importance. The evi- 
dences of gastric irritability, perhaps duodenal 
irritability are present in a certain number of 
cases and slight gastric delay is also present in 
a certain number of cases, but perhaps not 
more so than in a certain number of cases of 
abdominal irritation starting from other 
sources. | find in a large number of cases about 
the same percentage of gastric delay in these 
conditions as you find in atonic conditions 
without the appendix. 

I think the point of tenderness, as brought 
out by Dr. White, is of great significance. The 
point that the tenderness accompanies the 
movement of the appendix, when the appendix 
is movable, is also very strikingly significant. 
But in speaking of tenderness in this region, 
we must not forget that the appendix, cecum 
and large bowel are not the only organs which 
especially in the ptotic cases, are found in the 
pelvic region. 

If the patient is a woman, I 


operation was 
the 


per- 


definite cure of acidosi 


always take 


this fact inte account in considering the 
point of pelvic tenderness. A gynecologist 


should probably be called into consultation in 
these cases. 


Dr. Wuire, closing. Dr. LeWald asked 
about the normal time of emptying the 


appendix. I don’t know that I have any right 
to specify a time. My belief is that it may be 
two or three days, and if it takes longer than 
that we watch the case with a good deal of 
care. 
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With regard to pyloric spasm, we found 
a rather small group, not more 
per cent, in which the pyloric spasm was 
sufficiently important to cause retention of the 
stomach contents; but I think we 
However, there are so 
as the gall-bladder 
the stomach and hyperacidity, 
it is not a valuable diag 

am would 


/ 


as you saw) 


than 7 


often get 
spasms. many other 


such 


causes, 
and SO on, that 
mostic sign. 

sure we find 


more appendices 
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filled, if we examined the ay 
during our routine. 

With regard to tenderness, although it Is a 
subjective sign and we have to depend upon 
the patient, I still feel that it is a very valuable 
point, and if we get a tender appendix, I think 
it is a point which favors operation; 
find an appendix not tender when 
under our finger, 
operation, 


»pendix more often 


and if we 
we roll it 
inclined to delay 
signs are present. 


I feel more 


even if the other 


UPON THE 


ROENTGEN-RAY SHADOWS IN CARCINOMA 


OF THE 
BY ROSS 


The Pre 


bien problem of the diagnosis of primary 
neoplasm of the lung seems at the 
present time to be attracting considerable 
attention, if one may judge by the fre- 
quency with which the subject is discussed 
at medical meetings. Indeed, this problem 
which is occasion: ally relatively easy as clin- 
ical problems go, is often very difficult to 
solve, and wafortun: itely seems to be 
presenting itself more and more often for 
solution. 

Ewing! states that 


primary carcinoma 
of the lung may 


arise from three different 
types of cells: (1) from the bronchial 
epithelium, (2) from the mucous glands 
and (3) from the alveolar epithelium. 

It is not possible to discuss satisfactorily 
at this time the diagnosis of primary carci- 
noma of the lung ‘and to illustrate with 
cases showing the numerous different mani- 
festations of this disease. Consequently 
the present discussion will be limited to 
one rather narrow phase of the question. 
Its object is merely to point out the 
remarkable changes in the shadows on the 
roentgenogram which may take place as 
the disease progresses and to indicate the 
role which bronchostenosis plays in the 
production of these changes. 

It seems advisable first briefly to trace 
the events which accompany the develop- 
ment of bronchial carcinoma. As the tumor 
grows it does two things focally; (1) it 
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invades the surrounding tissues, and (2) 
it gradually fills up the lumen of the 
bronchus causing more and more obstruc- 
tion and in some cases finally obliterating 
it completely. Occasionally the disease is 
terminated by hemorrhage or some other 
accident before 
but this in our 
uncommon. 

An interesting discussion of the effects 
of closure of a bronchus is given by 
MacCallum.2, When complete occlusion 
occurs, as Manges?’ has shown in his foreign 
body 


bronchostenosis 
experience 


occurs, 
has been 


cases, there Is collapse atelectasis) 
of the corresponding part of the lung 
because the air remaining in the alveolt 
is quickly absorbed by the circulating 


blood. When the obstruction is incomplete, 
the bronchi distal to it become dilated. 
Hence in the gradually developing stenosis 
of a bronchial carcinoma the condition is 
first that of incomplete obstruction, and 
bronchiectasis follows with infection in 
its train. As the occlusion becomes more. 
marked, atelectasis with its ensuing fibrous 
changes complicates the picture, although 
apparently it does not take place as 
suddenly as it does in a normal lobe, the 
bronchus to which is suddenly occluded as 
by a foreign body. As a result of the atelec- 
tasis or of the infection or of both, there Is 
a marked thickening of the pleura. This 
is sometimes accompanied or followed by 
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an effusion which may be limited by the 
pleural adhesions. 

With the development of bronchosteno- 
sis definite changes may take place in the 
clinical picture as well as on the roentgeno- 
gram. The patient’s condition becomes 
worse and he dev elops striking signs 
upon physical examination of the chest 
which are apt to change in a_ peculiar 
manner from day to day or even hour to 
hour. The changes on the roentgenogram 
depend upon the bronchus involved, and 


Fic. 1. Case 1. Mesothelioma of pleura which invaded 
the bronchus and caused bronchostenosis. Jan. 
i921. A rounded with ill-defined 
projects from the mediastinum into the 
field, 


10, 
margins 
left 


shadow 


lung 


it is to these, that our attention will be 
confined. 

Therefore, as far as its physical effects 
are concerned, it seems well to consider 
bronchial carcinoma as developing in two 
stages: I. 
bronchostenosis: Characterized by (1) 
bronchiectasis; (2) infection; (3) atelectasis; 
and (4) thickening and adhesion of the 
pleura, with or without fluid. 

A study of our cases seems to show that 
the order in which these changes are listed 
here is probably the order in which they 


Stage of invasion; 2. Stage of 
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take place. Whether infection precedes, 
follows, or accompanies bronchiectasis is 
a debatable point. These two processes, 
howe eT, In some cases at least, precede 
atelectasis, as for example, in Case tv. 

Of the 5 cases from the Medical Servic 
of the Presbyterian Hospital, New York 
City, illustrative of these changes, 1 have 
been proven by necropsy and by broncho- 
scopy. The clinical side will be touched 
upon as briefly as possible. 

Case 1 (No. 48869). Although this dis- 
cussion deals primarily with  bronchia 
carcinoma, the first case is a mesothelioma 
of the pleura which invaded the lung and 
bronchus and caused bronchostenosis v 
its attendant results, and hence is of 
interest in the study of changes due to 
bronchial obstruction. 

The patient was a man aged _ thirty- 
seven, who was admitted Jan. 27, 1921, 
complaining of cough and pain in the left 
chest of three weeks’ duration. At the 
onset he consulted his phy sician who had 
roentgen-ray examination made of the 
chest. 

The first film (Fig. 1), Jan. 10, shows 
rounded shadow with ill-defined margins 
projecting from the mediastinum into the 
left lung. His pain grew worse, he became 
dyspneic, lost weight rapidly and began to 
raise bloody mucoid sputum. 

The second film (Fig. 2), Jan. 28, the day 
after admission, shows a marked advance 
in the shadow in the left lung field and 
diminished radiability of the periphery otf 
the left lower lobe. This together with the 
bloody sputum suggests that invasion and 
constriction of the bronchus had alread 
begun. It was recorded clinically at this 
time that the heart seemed slightly dis- 
placed to the left. Unfortunately, the 
rotation to the left on this film is so great 
that it is impossible to be sure about the 
position of the heart. 

The third film (Fig. 3), Feb. 15, shows 
an increase in the shadow at the left base 
and definite displacement of the heart into 
the affected side which is the characteristic 
result of atelectasis. About ten days before 
this was taken the patient developed the 
physical signs of fluid, and the first of a 
series of four aspirations was performed, 
removing 500 c.c. of fluid. At the othe: 
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‘ase 1. Jan. 28, 1921. A marked advance is Fic. 3. Case 1. Feb. 15, 1921. The shadow in the lower 
evident in the shadow in the left lung field with part of the left Jung is more dense and the heart 
diminished radiability of the pe riphe ry of the I is displaced to the left, the characteristic result of 
lower lobe. This together with the ippearal ol itelectasis. Shortly before this 500 c.c. of fluid were 
bloody mucoid sputum suggests that invasio removed. 


constriction of the bronchus have begun. 


Fic. 4. Case 1. March 30, 1921. The entire left lung Fic. 5. Case 1. April 18, 1921. The dense shadow covers 
field is covered by a dense shadow. The heart is the entire left side and the heart is again displaced 
approximately in its normal position. to the left. Between this examination and the one 

preceding only 600 c.c. of fluid had been removed. 
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Fic. 6. Case 1. May 20, 1921. The left lung field is 
opaque and the heart is displaced into the shadow 
as at the preceding examination. 


Fic. 8. Case 11. Slow-growing carcinoma of the right 
descending bronchus Dec. 29, 1920. A_ hazy ill- 
defined shadow is present in the region of the right 
descending bronchus. The inner third of the right 
side of the diaphragm is held up. The pleural adhes- 
ions at the left base are the result of pneumonia and 
empyema twenty-five years before this illness. 


Fic. 7. Case 1. Necropsy July 7, 1921, disclosed 
mesothelioma of the pleura which complete 
occluded the left primary bronchus, filled the med 
tinum and covered most of the left lung. All of 
bronchi of the lower lobe were dilated and filled 
pus. In the upper lobe were two cavities. 


Fic. 9. Case 11. Sept. 15, 1921. The shadow in the reg 
of the right descending bronchus seen on the pri 
ceding film taken nine months earlier has increas« 
in size. (This print was made from a rather poo 
contact reproduction and does not do justice to the 
original film.) 
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aspirations likewise only small amounts of 
fluid were obtained. 

On March 8 the patient was broncho- 
scoped. The opening of the left main 
bronchus could not be found. The right 
appeared normal. The growth had also 
invaded the esophagus causing considerable 
obstruction. On March 15 a film showed the 
entire left lung field to be obscured. 

The fourth film (Fig. 4), March 
shows the entire left chest covered with 
this dense shadow with the heart approxi- 
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The last film (Fig. 6), May 20, shows the 
same displacement of the heart into the 
shadow covering the left lung field. 

Necropsy on July 7 disclosed a large 
firm mass filling up the mediastinum, con- 
tinuous with a layer of the same tissue 
covering most of the left lung and binding 
it to the chest wall (Fig. 7). The left 
primary bronchus was entirely surrounded 
and completely occluded by the tumor. 
The left lung contained no air. The main 
bronchus to the lower lobe was dilated and 


Fic. 10. Case 1. the 
ward 
the mediastinum than toward the periphery. A 
study of the case suggests that the changes associated 
with probably taking place. 
The band-like shadow across the middle of the 
lung field is puzzling. It might be the rather small 
middle lobe in process of becoming §atelectatic. 


Shortly after this 300 c.c. of fluid were removed. 


1922. The shadow 


March 4, 


right base is increased in size and is more dense t 


bronchostenosis were 


mately in its normal position. It is difficult 
to explain this shift in the position of the 
heart, as the fluid seemed to be present only 
in small quantities. About five days after 
this film was taken, approximately 600 
c.c. of fluid were removed. 

The fifth film (Fig. 5), April 18, shows 
the heart displaced to the left again, 
although only the above mentioned 600 
c.c. of fluid had been removed. 


Fic. 11. Case 1. March 30, 1922. The shadow at the 
right base has become homogeneously dense. It is 
higher at the mediastinum than at the periphery. 
The upper part of the upper lobe is obscured and the 
pleura along the right margin of the mediastinum 
seems thickened. 


its surface ulcerated. The cut surface of 
the lung was bathed in purulent fluid. 
All of the bronchi of the lower lobe were 
dilated and filled with pus. In the upper 
lobe were two cavities. 

Case 11 (No. 53513). The second case is 
one of a slow-growing carcinoma of the 
right descending bronchus. I am indebted 
to Dr. L. G. Cole of New York City for 
the first two films and to Dr. R. D. Duck- 


< 

& 


26 Roentgen-Ray Shadows in 
worth of White Plains, N. Y., for the 
third. 

The patient was a man aged fifty-one, 
whose symptoms began with cough, dys- 
pnea on exertion and what was described 
as “inspiratory asthma” during the fall 
of 1920. 


1G. 12. Case ur. Necropsy April 19, 1922. The bronchi 
to all the lobes were markedly constricted by carci- 
noma of bronchial origin which contained masses of 
calcium. The middle and lower lobes were firm and 
inelastic and contained multiple abscesses. The lung 
was covered with thickened pleura except at the 
apex. 


The first roentgenogram of the chest was 
made Dec. 29, 1920 (Fig. 8). There is a 
rather hazy ill-defined shadow in the 
region of the right descending bronchus 
and a holding up of the inner third of the 
right diaphragm. The old pleurisy on the 
left is due to a pneumonia and empyema 
twenty-five years before. 
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The second film (Fig. 9), September 15, 
1921, approximately nine months later, 
shows essentially the same shadow some- 
what increased in size. In February, 1922, 
he had an acute illness followed by a fever 
with considerable watery sputum. 

The third film (Fig. 10), March 4, 1922, 
shows considerable increase in the shadow 
at the right base which appears rather 
irregular in density, being more dense 
toward the mediastinum than toward the 
periphery. Just below the level of the 
fourth rib there is a band-like shadow of 
medium density and with fairly sharply 
defined margins which is rather puzzling. 
A study of the pathological specimen and of 
the succeeding roentgenogram suggests that 
this shadow may be the rather small! 
middle lobe, in process of becoming atel- 
ectatic. Shortly after this the [chest was 
aspirated and a small amount of fluid, 
about 300 c.c., removed. 

The patient was admitted to the hospital 
March 29. The last film (Fig. 11), March 
30, 1922, shows a dense shadow at the 
right base, higher at the mediastinum than 
at the periphery. The upper part of the 
upperglobe is obscured by a hazy shadow, 
and the pleura along the right margin of 
the mediastinum seems thickened. 

Hoping to find an abscess which could be 
drained a thorocotomy was done. A small 
amount of slightly turbid fluid was found. 
The lung did not collapse. Aspiration of the 
lung itself yielded pus. 

Necropsy April 19 (Fig. 12) disclosed a 
carcinoma of bronchial origin which con- 
tained masses of calcium, leading the 
pathologist to say that it had probably 
been very slow growing. (The duration of 
this case was at least a year and a half. 
The lung was covered with thickened 
pleura except at the apex. The openings 
of the bronchi to all three lobes were 
markedly constricted and when they were 
opened pus came from them, especially 
from the lower lobe. Behind the con- 
strictions the bronchi were dilated. The 
middle and lower lobes were firm and 
inelastic and contained multiple abscesses, 
many of which could be seen to connect 
with small bronchi. 

Case 111 (No. 58201). The third case is 
one of carcinoma of the right upper lobe 
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Fic. 13. Case mi. Carcinoma arising tin the bronchus 

to the right upper lobe. Aug. 19, 1923. Extending 
right lung field is a shadow, the lower 
margin of which ts sharply defined at about the level 
of the interlobar septum. It fades off into the air- 
containing upper lobe which is distinctly less radiable 
than the corresponding portion of the left lung. It 
would seem that atelectasis had begun to take place. 
The inner third of the right diaphragm is pulled 


across the 


bronchus. I am indebted to Dr. I. Seth 
Hirsch of New York City for the first and 
last films. The patient was a man aged 
sixty-two. His first symptom which ap- 
peared in the spring of 1923 was apparently 
swelling of the face and neck. He was 
admitted to Bellevue Hospital, August 


The first film (Fig. 13), Aug. 19, shows 
a shadow in the upper part of the right 
lung field with a sharply defined lower 
margin extending from the mediastinum 
to the lateral chest wall at about the level 
of the interlobar septum. It fades off above 
into the air-containing remainder of the 
upper lobe which is less radiable than the 
corresponding portion of the left lung. 
It would seem that atelectasis had begun 
to take place. The inner third of the right 
side of the diaphragm is pulled up. This 
change in the diaphragm has been present 
in 3 cases of carcinoma of the bronchus to 
the right upper Jobe. Examination of the 
pathological specimens and consultation 
with the pathologists has failed to produce 
an explanation of its mechanism. 


The patient left Bellevue Hospital 


against advice Sept. 2 and about three 
weeks later came to the Out-Patient 


Fic. 14. Case 111. Sept. 26, 1923. The area of the right 
upper lobe is occupied by with a 
sharply defined concave upper 
lobe has become atelectatic. 


shadow 
margin. The 


de 


lowe! 


Department of the Presbyterian Hospital. 
He then complained of unproductive cough 


shortness of breath and loss of weight. 


Fic. 15. Case 11. Nov. 25, 1923. The shadow in the 
region of the right upper lobe is unchanged. The 
shadow of medium, rather irregular density which 
occupies the lower part of the right lung field was 
found to be due to bronchopneumonia. At necropsy 
the carcinoma involved only the upper lobe bronchus. 
The upper lobe was covered with thickened pleura 
and contained small bronchiectatic cavities. 


The next film (Fig. 14), Sept. 26. shows 
the area of the right upper lobe to be 
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occupied by a dense shadow with a sharply 
defined concave lower margin. He was 
admitted to the hospital Oct. 13. 

A film Oct. 15, and another Oct. 29, 
showed no essential change except that the 
lower margin of the shadow in the right 
lung field bulged downward and became 
convex instead of concave. Roentgeno- 
scopic examination in various positions 
showed that the lower margin of this 
shadew slanted from behind downward and 
forward, indicating that it occupied exactly 
the position of the upper lobe. 

Bronchoscopic examination disclosed 
firm-walled tumor nodules involving the 


Fic. 16. Case Iv. 


Carcinoma probably arising in the 
right descending bronchus. March 26, 1924. A dense 


homogeneous shadow with a well-defined rounded 
upper margin occupies the lower two-thirds of the 
right lung field. The right apex is clouded. In the 
right second interspace are some small rounded o1 
oval shadows of diminished density characteristic 
of cavities. The trachea ts displaced to the right. 
Four days later bronchoscopy disclosed a growth 
occluding the lower end of the right primary bron- 
chus. Atelectasis is complete in the middle and lower 
lobes and is probably beginning in the upper. 


posterior wall of the trachea just above 
the bifurcation, the right main bronchus 
and to a less extent the left. The mouth of 
the bronchus to the right upper lobe was 
obstructed. The patient was discharged 
against advice Nov. 7. 

About two weeks later he was admitted 
to the City Hospital, Welfare Island. 
The last film (Fig. 15), Nov. 23, shows the 
shadow in the region of the right upper 
lobe practically unchanged. Below it the 


lung field is obscured by a shadow of 
medium, rather irregular density, due to 
bronchopneumonia. 

Necre psy Dec. Ts disclosed a hard 
nodular mass in the mediastinum surround- 
ing the great vessels, trachea and right 
bronchus. There were dense adhesions over 
the right upper lobe. On section of the 
lung, the bronchus to the right upper lobe 
was practically obliterated by the growth 
and tumor nodules were scattered along 
the right primary bronchus to the posterior 
wall of the trachea. The growth had invaded 
the lobe for a short distance as a tongue- 
like projection along the interlobar septum. 


Fic. 17. Case rv. April 18, 1924. The entire right 
hemithorax is covered by a dense shadow. In 
right second interspace the shadows of diminished 
density probably representing bronchiectatic caviti 
can be seen. The heart and trachea are displaced 1 


the right. Atelectasis of the right lung is « mmple te 


Che bronchi of the upper lobe were dilated 
and small bronchiectatic cavities 
present. There was a diffuse bronchopneu- 
monia of the middle and lower lobes. 
About a liter of fluid was found in the right 
pleural cavity. I am indebted to the 
courtesy of Dr. L. H. Cornwall, pathologist 
to the City Hospital, New York, and to his 
associate Dr. J. R. Lisa for the opportunity 
to examine this specimen upon 
occasions. 


were 


two 
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Case Iv (No. 50502). The fourth case is 
one of carcinoma arising probably in the 
bronchus to the right lower lobe. The 
patient was a man aged sixty-six, who was 
admitted to the hospit: al March 25, 1924, 
complaining of pain in the right chest, 
cough and weakness of six months’ dura- 
tion. He had spit up blood upon one occa- 
sion at the onset. 

The first film (Fig. , March 26, shows 
a dense homogeneous shadow with a 
rounded, fairly well-defined upper margin 
which occupies the 
the right lung field. 


lower 


The trachea 1s dis- 


two-thirds of 
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The second film (Fig. 17), April 18, 


shows the entire right lung field covered 
by the shadow. On caretul inspection of the 
right first interspace the small shadows of 
diminished density described on the pre- 
ceding film can be seen. The trachea ts 
markedly displaced to the right, as is the 
heart. 

A third film on May 23 showed nochange 
except a little difference in the size and 
arrangement of the cavities in the right 
upper lobe. The patient died shortly atter 
this and permission to perform a necropsy 
could not be obtained. 


18. Case v. 


Fic. Carcinoma of the bronchus to the right 
upper lobe. Aug. 8, 1923. The upper half of the right 
lung field is occupied by a dense shadow with 
sharply defined lower border which is convex clos« 
to the mediastinum and cor toward the peri- 
phery. The inner third of right diaphragm 
pulled up. 


ICAVE 
the 


placed to the right. In the right first 
interspace are several small rounded or 
oval shadows of diminished density which 
suggest multiple small cavities. 

The patient was bronchoscoped March 
30. The bifurcation of the trachea was 
displaced to the right. The right main 
bronchus was clear to about the site of the 
upper lobe bronchus which, however, 
could not be identified. Below this the 
lumen was blocked by a fungating vascular 
friable growth which looked like carcinoma. 
These bronchoscopic findings indicate that 
the mainstem bronchi to all three 
were occluded. 


lobes 


Aug. 27, 1923. The lower margin of the 
the right lung bulges downward. The 
marked chs inge in the appearance of this shadow was 
thought to be due to the retention of pus and secre- 
tion in the bronchi and bronchiectatic cavities, caus- 
ing an actual increase in the size of the 


upper lobe. 


Fic. 19. Case v. 
shadow in 


atelectatic 

In this case, at the time of the first 
roentgen-ray examination atelectasis of the 
middle and lower lobes had taken place, 
and there is evident cavitation, pre- 
sumably bronchiectatic, of the right upper 


lobe. At the second examination the right 
upper lobe had become atelectatic but the 
small cavities persisted. 


Case v (No. 57814). The fifth case is one 
of carcinoma arising in the bronchus to the 
right upper lobe. The patient wes a man 
aged fifty-one, who came to the Out- 
Patient Department complaining of swell- 
ing of the head. For three months he had 
had cough with bloody sputum at times, 
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and dyspnea on exertion. Six weeks prior 
to his appearance his face and neck became 
swollen. 

The first film (Fig. 

dense homogeneous shadow, the 
border of which is convex medially and 
concave toward the periphery, occupying 
the upper half of the right lung field. The 
inner third of the right diaphragm is pulled 
up as noted in preceding cases. 

He was admitted to the hospital August 
25, 1923. The second film (Fig. 19), 
August 27, shows a marked increase in the 
downward bulge of the shadow. 

Necropsy was performed September 12 
and disclosed a carcinoma of the bronchus 
to the right upper lobe, the lumen of which 
was so narrow that only a small probe 
could be passed through it. Beyond the 
obstruction it was dilated and contained 
pus. The upper lobe was shrunken and its 
bronchi dilated and filled with pus. The 
pleura over the upper lobe was very thick 
and adherent. The bronchi to the middle 
and lower lobes were not obstructed. 
There is no obvious explanation for this 


18), August 8, shows 
lower 


change in the size and contour of the 
shadow in the right lung field. As the 
middle lobe bronchus was uninvolved it 


could not be due to the development of 


atelectasis of a small middle lobe. The 
tumor itself extended only 4 cm. below 
the bifurcation and the same distance to the 
right of the trachea. The most probable 
explanation is the actual increase in the 
size of the upper lobe due to the accumu- 
lation of pus and secretion in the bronchi- 
ectatic cavities. This would also apply to 
the change described in the lower border of 
the shadow in Case 11. 


SUMMARY AND CONCLUSIONS 

The object of this paper is to demon- 
strate the rather striking changes which 
may take place in the lung shadows during 
the course of primary bronchial carcinoma. 
These are of interest because the impres- 
sion produced on the mind of the observer 
may be quite different at different times 
in the disease. 

A study of our cases suggests that, as 
far as its physical effect is concerned, 
bronchial carcinoma may be considered 
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as developing in two stages: (1) 


ot 
invasion, and (2) stage of bronchostenosis 


stage 


which is characterized by bronchiectasis, 
infection, atelectasis, and pleural thicken- 
ing, with or without fluid. 

The hazy ill-defined shadow about the 
hilus during the stage of invasion may be 
replaced, as the effects of bronchostenosis 
begin to manifest themselves, by a dens¢ 
homogeneous shadow cov ering the area of 
one or more lobes, sometimes accompanied 
by displacement of the heart and trachea 
to the affected side. Such massive shadows 
are due to atelectasis of the corresponding 
lobes with associated bronchial and pleural 
changes and not to the tumor itself. Hen« 
it is evident that they are not characterist ~ 
of bronchial carcinoma but may be pro- 
duced by any process which occludes a 
bronchus. Syphilitic stricture and pressure 


on a bronchus from an aneurysm or from 
tuberculous glands are other causes of 
bronchostenosis. During the past  thre¢ 


years, however, we have had 7 instances of 
bronchostenosis due to pulmonary 
plasm, only 2 from syphilis and none from 
pressure of an aneurysm or tuberculous 
glands. It would seem from our experience 
that neoplastic bronchostenosis is 
tinctly more common. 

It is obvious that a correlation of clinical 
and laboratory information is necessary, 
in order to reach a definite conclusion in 
these somewhat confusing cases. But when 
these shadows occupying the position of 
one or more lobes present themselves for 
consideration, if the possibility of bron- 
chostenosis due to neoplasm Is mentioned, 
the diagnostic machine will at 
started on the right road. 

I wish to thank Dr. Wm. C. Von Glahn 
for his kindness in placing his pathological! 
material at my disposal. Cases 1 and 11 
have been reported by him.* 
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ATMENT 


OF ROENTGEN-RAY 


LESIONS* 


BY 


BO ON, MAS 


N 1909,' | reported 47 cases of roentgen- 
ray benign, 41 malignant, 


with a thorough and careful pathological 


lesions, 6 


study of the lesions by Dr. Wolbach. 
In 1922, before the American Surgical 
Association, I reported 107 cases, 44 of 
which were my own, with an additional 


summary of Dr. Wolbach’s further experi- 
ence. | made no attempt to the 
very extensive !iterature completely, for 
I wished to learn the actual end-results. 


review 


Through the kindness of my colleagues, 
and my personal reports, the present 
condition of all these cases is known, and 


I think this series may be considered to 
represent a typical picture of the lesions 
under consideration, and the gradual evo- 
lution from benign to malignant disease. 
This paper will then be a short summary 
of my the actual data and 
case histories will be reported in Sur 
Gynecology and Obstetrics early next 

For obvious reasons | found great diffi- 
culty in classification, but with some al 


conclusions: 
very, 


vear. 


low- 


ance for borderline cases, three main 
groups fin: illy emerged. 
Group 1. Lesions resulting from a single 


massive dose, intentional or otherwise, or a 
few exposures at short intervals. 
To this group the recent introduction of 


deep therapy will undoubtedly add nu- 
merous cases, and I| fear that even the 
thoroughly qualified and experienced 
roentgenologist will have some catastro- 


pa rt icularly 
has been 


phies until the exact dosage, 
In relation to deep organs, 
determined. 

Group 11. Cases with chronic diseases, 
pulmonary tuberculosis, lupus, 
eczema, and particularly the treatment of 
malignant disease; with many 
over a long period. 

Group 111. Professional roentgenologists, 
many of them physicians, who used 
roentgen rays from the beginning, before 


psi rlaslis, 


exposures 


its dangers and the proper precautions 
were known. 
1 The urgi rea l I i ia 
x-ray lesions, based upon an ar ; forty- J 
Med. Research, 1900, xxi, 357-413 
*Read at the Twenty-fifth Annual Meeting, A ww Rot 


CHARLES A. 


PORTER, M.D. 
ACHUSETTS 
Some of the cases in Group II have 


developed lesions very similar to the 
professional class, though usually on other 
parts of the body than the hands. One 
case In particular had monthly treatments 


over a period of six years for tuberculosis 
ot ed lungs, as a result of which she 
developed all of the chronic roentgen 


dermatitis lesions, including multiple can- 
cer. | have found that cancer rarely 
develops Group I, more commonly 1 

Group u, and most frequently Group 
1, the professional class. In this group 
| have records with some post-mortem 
examinations of 46 malignant cases, 15 
of which were my own. Two died, appar- 
ently free from the disease, one of a ~~ o 
and one of uremia. Twenty were well 1 


1922, 24 had died of extensive recurrence, 
internal metastases. There were 10 
shoulder-joint amputations, and one re- 
moval of the scapula and upper extremity. 
While this mortality of 52 per cent 
undoubtedly far too high, as many cured 
cases of cancer have not been reported, we 
must always remember that at time 
these patients presented nothing but simple 
painful ulcerations, keratoses or 
plaques, hence the vital importance of : 
decision as to the best treatment of dea 
precancerous conditions and of the early 
lesions which have already become malig- 
nant. At this point | wish also to emphasize 
the common occurrence of a_ so-called 
latent period between the last exposure and 
the development of ulceration or yellow 
gangrene. Usually this interval not 
longer than a few months, but in several 
of these cases this latent period has been 
prolonged for three or four years after the 
last treatment. So also with cancer, fre- 
quently a long time elapses between the 
last unprotected exposure with the usual 


or 


is 


one 


is 


chronic roentgen-ray lesions, more or less 
quiescent, and the eventual malignant 
degeneration. The longest time in this 


series was seventeen years. It was at first 
thought that roentgen rays chiefly affected 
the epidermis; then came a more e thorough 
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understanding, from the work of Wolbach 
and others, that the deep skin and subcu- 
taneous tissue recetved the brunt of the 
injury, and that a permanent endarteritis, 
often progressive, resulted, which, with the 
obliteration of lymphatics and the forma- 
tion of deep scar tissue, explained this 
so-called latent period. The anemic gan- 
grene which develops in these cases is 
peculiar in that no definite line of demarca- 
tion forms as in ordinary anemic gangrene, 
but there seems to be suflicient vascularity 
to keep the part from dying outright, 
while there is inadequate reaction on ‘the 
part of the surrounding tissue to cast off 
the slough. Above such deep lesions are the 
exquisitely painful and sensitive ulcerations 
covered by the characteristic \ ellow fiibri- 
nous membrane. 

There are superficial ulcerations w ee 
will heal in time under many treatments, 
in spite of all treatment, but from ae 
experience, | would absolutely interdict 
all irritants, all caustics, even all antisep- 
tics unless there is well-marked infection. 
Protection from the air is essential on 
account of the pain and is best obtained 
by a neutral powder, such as stearate of 
zinc, covered by an occlusive dressing, 
with elevation and immobilization of the 
part. A paraffin or ambrine dressing, 
though difficult to apply, meets all of 
these indications. Simple hot saline com- 
presses, covered with some impervious 
material, often give relief, and seem to 
promote healing; local anesthetics, while 
occasionally necessary, I believe to be 
harmful, particularly orthoform. Where 
many more or less acute lesions exist on 
the hands or face, such palliative treat- 
ment may be tried for a certain period, 
but in other parts of the body I believe 
in early adequate excision, not only because 
it brings immediate relief from the excru- 
clating pain, but because it is the surest, 
quickest, and most permanent cure for the 
condition. My only exception to this rule 
is in cases where such excision would 
involve important structures, nerves, 
arteries, tendons, etc., or the whole thick- 
ness of the abdominal or chest wall. 
Under these circumstances as much of the 
affected tissue should be cut away as one 
dares, and the remainder of the wound 
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must be left 
general, 


and the lesions are 


will. In 
the tendency is too conservative, 


to granulate if it 


more extensive than 
at first appear. This was shown particu- 
larly well in one of my cases where | 
thought I had made an adequate opera- 
tion, but Wolbach reported that the 
disease was more widely spread, proven, 
by further necrosis as late as seven years 
afterwards. After excision, depending upon 
the condition of the base of the 
immediate skin-grafting may be done, or 
this may be deferred until granulations 
have filled in the defect. With few excep- 
tions I am averse to sliding flaps or 
plastic operations, owing to the danger of 
sloughing tn the flap from the wide-spread 
endarteritis. The extent of some of these 
lesions has been frightful, involving the 
whole of the front and sides of the neck and 
the chest, down to the nipples in one case, 
the whole of the anterior abdominal wall 
below the umbilicus, and down to _ the 
peritoneum in several cases; sloughing of 
almost the whole of the left side of the 
face, followed a single exposure for im- 
petigo in another instance. | have had two 
patients, one with the palms of both 
hands deeply ulcerated, following treat- 
ment for psoriasis, and the other with the 
soles of both feet, treated for the same 
condition. A fatal case reported to me by 
Archibald of Montreal after radium treat- 


wound, 


ment suffered from a huge ulceration in 
the splenic region which demanded a 
low thoracic resection with much of the 


upper abdominal wall. 

In advocating early operation in these 
acute or subacute lesions, I have had 
regard merely to relief from pain and a 
cure of the condition. The characteristic 
pain is due, I believe, to exposed nerve 
endings in the base of the ulcer, to a 
localized neuritis and to compression of 
the nerves as the scar tissue contracts. 
The almost invariable and complete relief 
from pain which follows adequate excision 
proves that the neuritis has not extended 
beyond the involved area. 


TREATMENT OF INFECTIONS IN CHRONIC 
ROENTGEN-RAY DERMATITIS 


You all 


intermittent 


know how 
infections 


frequent are the 
hands of 


of the 


The Surgical Treatment 


men who will keep on their jobs, especially 
in winter, when cracks and fissures are so 
common; and about certain 
which are frequently irritated by pumice 
stone or caustics, and most particularly 
about the nail where a condition 
quite similar to an ingrowing  toe-nail 
occurs. Some patients do well with hot 
antiseptic soaks, for which | preter carbolic 
I-50 or I-100) with rest and immobiliza- 
tion. Others do well with dry treatment, 
water seeming to macerate the tissues, 
making a bad matter worse; others again 
are comfortable under a mild antiseptic 
ointment. There is no rule—each individual 
has usually learned from his own expert- 
ence. This much seems clear to me, that 
recurrent nail infections demand complete 
removal of the nail and extirpation of the 
nail bed—a delicate and difficult operation, 
as subsequent partial regeneration of the 
nail so frequently shows. Chronic fissures 
are best cured by skin-grafting. 


kerat Ses 


beds 


KERATOSES 


Keratoses, particularly if ulceration has 
ever occurred, should be destroyed. How 
best I do not know. | do know what 
excision and suture or skin-grafting will 


accomplish, though this means often multi- 
ple operations, splints, and ten days of 
treatment. The majority of roentgenolo- 
gists seem to prefer sparking, carbon- 
dioxide snow, electrocoagulation or radium. 
With them I have no quarrel; so long as the 
lesion is completely destroyed and sound 
healing results. I do not doubt that in 
many cases the results of such treatment 
are satisfactory, with this great benefit, 
that there is no detention from business, 
but I must state most emphatically that 
I have seen many cases in which the result 
of such treatment was not satisfactory, 
and in my judgment the simple operation 
of excision and grafting has been delayed 
too long. When we come to the treatment 
of chronic intermittent or persistent ulcera- 
tions on the hands of roentgen-ray workers 
in which there is a reasonable suspicion 
of malignancy, I wish frankly to take 
issue with any other than surgical treat- 
ment, and hope to arouse enough discus- 
sion to settle this point, for it is the meat 
of the whole question. If certain cancers 
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can be cured by roentgen ray, radium and 
electrocoagulation, which is undoubtedly 
true, is there any valid objection to the 
employment of these agents in roentgen- 
ray cancer? Personally I have never 
advised roentgen ray or radium, for such 
ulcerations, fearing further damage to the 
already injured tissue, and believing that 
the surrounding endarteritis is the cause 
of the persistent ulceration. These theo- 
retical objections would not obtain with 
electrocoagulation. While the diagnosis of 
cancer Is clinically obvious in many cases, 
there are others, particularly when the 
lesions are multiple, in which a positive 
diagnosis, without the microscope, is im- 
possible; even then the report is sometimes 
uncertain, and the pathologist states that 
the lesion is precancerous. Not infre- 
quently a question arises as to whether the 
ulcer is ftxed to the deeper tissues by malig- 
nant infiltration or by chronic inflamma- 
tion. While many superficial cancers 
limited to the skin have been permanently 
cured by local excision and grafting, I 
believe a cure would also have resulted 
from their destruction by electrocoagula- 
tion, the actual cautery, or radium, but 
is the subsequent healing as quick or 
permanent as after excision and grafting? 
Are these presumable cancers so treated 
really proved cancers? In a case of proved 
cancer adherent to the deep tissues or 
periosteum of a finger, are we willing to 
advocate any other treatment except 
amputation? Is there any good reason to 
believe that if a proper tourniquet has 
been previously applied there is any risk 
of scattering cancer cells by a wide excision 
or an amputation? I believe not, and I 
feel that it 1s of vital importance that we 
should know definitely the pathology of 
the lesion in question. As I have followed 
many of these cases from year to year, 
there have first been simple ulcers and then 
very iInsidiously the ulceration has taken 
on a different character and has become 
persistent and deeper. In spite of all 
warnings the patients have neglected 
themselves and failed to report until the 
lesion was no longer limited, and glandular 
metastases had occurred. Here again 
though the valuable effect of roentgen 
rays and radium on malignant glandular 
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metastases is undoubted, I trust I am not 
too surgical if I express the positive opinion 
that if regional glands were known to be 
involved in malignant disease, starting in 
the hand, | should first prefer radical 
surgical operation and then subsequent 
radiation, and would not be willing to 
trust the epitrochlear or axillary glands 
as a first choice to radium or roentgen 
therapy. As to whether such treatment 
should be employed previous to operation, 
I am not yet clear. The situation in the 
cases under discussion is different in one 
respect from, let us say malignant disease 
of the breast in which I think all agree 
that thorough removal of the breast 
and overlying skin, followed by a radical 
axillary dissection is routine treatment. 
Here the more radical the operation, the 
better the results. The problem with 
roentgen-ray cancer is somewhat different, 
for owing to the frequent infections in 
these cases we almost always have some 
enlargement of the epitrochlear and axil- 
lary glands. Is this due in a given case to 
chronic adenitis or to metastases? If we 
remove the glands and they are found not 
to be malignant, we have opened up a 
path, should subsequent cancer develop, 
for the cells immediately to enter the 
general circulation. If a malignant lesion 
has occurred on one part of the fingers or 
hands, it is probable that in subsequent 
years others may develop. Therefore, if 
there has already been a glandular dissec- 
tion the patient should be urgently warned 
that any subsequent lesion which is suspi- 
cious should be treated immediately. 


DISCUSSION 


Dr. Porter opened the discussion with the 
following supplementary remarks: 

My point is this, that in ordinary malignant 
disease if we get rid of both the local lesion and 
the glands, we will cure the disease; but in 
these roentgen-ray cases I think we should 
preserve the guardian glands as long as we dare, 
for they are very often simply enlarged from 
adenitis and to a certain extent prevent the 
metastasis of cells to the rest of the body. 
That is a difficult point to decide and in each 
case one must form his own judgment. | 
suppose in the long run, when in doubt, the 
safest thing is to operate, and, as I have said, 
to warn that patient that he must give im- 
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mediate attention to any suspicious lesion that 
dev elops later. 

Now in regard to the operations that I hav: 
done, on many of these cases I have developed 
a new technique for skin grafting—I 
mean new, but a different one from the 
ordinary one, and the reason for it is ; 
Where there have been multiple ulcerations 
on the hands, I have given gas and oxygen 
and always after application of a tourniquet 
have excised the lesions. | have then applied 
simple sterile bandage cloth, with pressure and 
a splint. That operation takes a very few 
moments. The specimens are then carefully 
marked and given to the pathologist, with 
diagram, and at the end of a few 
report Is ready. 

I then give gas and oxygen again; remove the 
bandages; wash the wounds with salt, and i 
very few moments the bleeding stops, and | 
can apply the grafts. The reason for this 
technique was that previously I would have to 
wait sometimes an hour for the bleeding to stop 
after excisions, for the vasomotor system 
these chronic dermatitis cases seems to have 
ceased to function and they bleed very free! 
and if there are a number of grafts to put on, ar 
ooze will occur under one and float it off while 
another ts being put on. I have had none of that 
trouble since resorting to this 
operation. 

There is also this advantage: That as many of 
these cases occur on the back of the fingers and 
hands, when we do a proper excision of 
doubtful ulcer, we very frequently come down 
upon the white, glistening aponeurosis or 
tendon sheath. Now a graft would not take on 
that, if applied immediately, but if we wait for 
several days, granulation has commenced, and 
the graft will usually take. We would like to 
wait in some of these cases for a week, but the 
objection to waiting too long is that there ts 
always about the edge of the excision, no mat- 
ter how carefully dressed, 
which jeopardizes the graft. 

I feel, therefore, that when the majority of 
these patients have finally come to me, I would 
not be willing to advocate destruction of thes« 
lesions. I don’t think it matters much as long 
as you destroy either the lesion or the cancer, 
but a patient will be more careful to watch for 
glandular metastases if he knows he has a 
cancer, than if he has had merely some super- 
ficial ulcer that has been destroyed by some 
other method. It seems to me that keratoses 
are very rarely malignant in the beginning 
and any method that destroys them is 


don’t 


days his 


two-st 


some infection 


adequate. 
In regard to another point, ! believe that the 
more we examine these tissues which have been 
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treated by deep therapy or by frequent deep 
doses, we will find that the roentgen-ray 
lesions are not limited to the skin but are 
scattered throughout the adjacent soft parts, 
and in all operations which I have done on 
irradiated skin there has been an interference 
with the healing; a tendency for the stitches 
to cut through; and to form ulcerations. 

[ hope that there will be a free discussion; m 


views may be too radical, but they are backed 
by a very considerable experience. 
Dr. E. A. Copman, Boston. I have fol- 


lowed Dr. Porter’s work ever since he started 
it. | have had the advantage of seeing many of 
his cases, and year by vear seeing how he 
advanced in the treatment of them. 

I do agree, very heartily, with his general 
conclusion that excision of suspicious ulcerative 
areas Is much wiser than tampering with them, 
even to gain valuable time. 

With regard to the pathology of these roent- 
gen-ray lesions, It Is easier for me to study any 


malignant tumor if I consider it as a form of 


irregular healing or irregular repair, or a 
change in growth. All organisms, including the 
human, grow according to some law, and there 
is some definite place where that growth stops. 
It is something that we inherit which Indicates 
to the smallest detail where that growth must 
stop. Furthermore, we have during life the 
changes of function of activity. There are 
the various developments connected with the 
glands; the phenomena of pregnancy, for in- 
stance, have to take place ac cording to certain 
laws. Now we are subject to all 
injuries the outer world. Whenever a 
tissue is damaged, it is repaired. If that repair 
fails to take place normally, or that growth 
fails to grow normally, it may be malignant. In 
other words, 
with the law of assembling; growth takes 
place in an abnormal way; it loses its check. 


from 


malignancy Is an iInterterence 


So | belie, ec malignant disease Is an absence of 


the normal check to tell repair when it Is 
finished. 

In regard to the roentgen-ray lesions, here is 
a lesion which we 


never by heredity 
learned to 


repair properly. Our ancestors 
developed the power to repair all the wounds 
inflicted by natural agents, but the roentgen 
ray never was present until within our own day. 
There was practically no radiation trauma in 
nature to which man has been exposed. We 
have had to dig it out of the earth in small 
quantities and put it together, or make it 
with the electrical machine. Consequently, the 
human being has no power to repair that lesion. 
We break a bone and it repairs within a few 
weeks or a few months. With the roentgen-ray 
lesion, that is not the case. 


hav 
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In regard to the technique, I have had the 
opportunity to see many of Dr. Porter’s cases 
where he performed these miracles. 
I have no personal experience to add in this 
matter of the skin grafting art, but during my 
first years of work with the roentgen ray I had 
keratoses, which I had removed by radium 
very successfully, so I should like to say that 
for small keratoses | am rather in 
radium treatment. 

Dr. James Ewinc, New York City. I have 
followed the papers this morning with a great 
deal of interest. Of course, we are all famil- 
iar with the pioneer work of Dr. Porter and 
Dr. Wolbach on this subject, but it is an 
additional pleasure for me at least to have 
listened to the presentation of the work itself, 
and to see the enthusiasm and the detail with 
which the authors present their points. 

| am not competent to speak from the clini- 
cal side, but would wish to express my admira- 
tion for the very great skill which Dr. Porter 
has shown in dealing with these most unfortu- 
nate victims of radium burns. 

It has always appeared to me to be a lack of 
reason to attempt to cure by radium a kera- 
tosis or 


favor of 


a carcinoma produced by roentgen 
rays and yet it appears that it is sometimes 
successful, as Dr. Codman has just reported in 
his own person. I have often thought, however, 
that there was some matter of Importance to be 
drawn from that experience. If you can cure a 
keratosis, a beginning carcinoma by irradiation, 
then it would appear that the amount of dam- 
age to the subcutaneous tissue must be less 
than the amount of stimulation to the epithe- 
lium, because if you added radium effects to 
the damage to the connective tissues already 
produced by the roentgen ray, then you would 
have a worse condition than you started with; 
whereas the radium applied properly undoubt- 
edly clears up many of these keratoses and 
some beginning carcinomas. So I think that 
fact indicates that in many of these begin- 
ning carcinomas the initial and prominent 
factor is not found in changes in the subcu- 
taneous connective tissue but in the excessive 
vitality and normal activity of the epithelium 
cells. 

Dr. A. L. Gray, Richmond, Va. There are 
several points that I would like to ask Dr. 
Porter to bring out. First, I should like to ask 
what the dosage was, if he can give it to us, 
that produced these lesions; especially the one 
on the back of the hand and the palm of the 
hand. We don’t want to have any more of 
them if we can help it. 

Dr. Porter. I don’t know. It has been very 
difficult to find out, because most of those were 
not done by very reputable roentgenologists. 


36 The Surgical Treatment 


When you come to defining the dose, you come 
to an impasse. 

Dr. ALBERT SoOILAND, Los Angeles, Calif. 
I believe the lesson given us this morning by 
Dr. Porter should be carried home and 
thoroughly discussed by ourselves in our work. 
It shows strongly our responsibility to our 
patients when we have in our hands the ability 
to produce such lesions as these. I think the 
greatest thing we have to fear is the possible 
results of short ray therapy with which we are 
not as yet at all familiar; fortunately, it appears 
that the short high voltage ravs do not do so 
much visible damage, but what the invisible 
damage will be, we will have to learn. 

In regard to the so-called latent reactions, 
Dr. Porter spoke of lesions appearing several 
years after radiation. I think Dr. Pfahler saw 
with me in my office a few weeks ago two 
patients: in one the lesion occurred six years 
after the last roentgen-ray exposure to the 
abdomen; and in the other the lesion appeared 
five years after the last roentgen-ray exposure 
of the chest. These patients had five- and six- 
vear periods of absolutely no signs of skin 
irritation and suddenly a large, necrotic ulcer 
appeared on both these surfaces. 

Surgery is out of the question in the chest 
condition because the entire chest is involved. 
Injthe abdominal case surgery is indicated; 
the patient has refused surgery, and we are 
doing the best we can with the treatment which 
Dr. Porter has given us. 

With regard to the treatment of roentgen- 
ray cases by radium, I think that is positively 
criminal. Of course, roentgen-ray keratosis is a 
different thing; that can be treated successfully 
by radium. 

Dr. A. H. Pirie, Montreal. In the early 
diagnosis of malignancy in a chronic roentgen- 
ray keratosis, Dr. Porter mentioned that the 
surgeon considered the gland in a certain case 
was not malignant because it was so painful. 
That is a point which I think is very important 
in the early diagnosis, namely, that pain in 


chronic roentgen-ray keratosis is indicative of 


malignancy. 

I had a case of keratosis that I felt convinced 
was malignant. Our senior surgeon examined it. 
From the fact that it was extremely painful on 
examination the surgeon considered it to be 
inflammatory and not malignant and recom- 
mended that it be not removed. | had it 
removed, however, and it proved to be malig- 
nant. I would say that early malignancy Is 
often not painful, but in this case and in the 
case of the gland which Dr. Porter described 
to us, it was painful in a way which we do not 
usually encounter. Some cases, of course, are 
not so painful as others. 
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Dr. C. G. Lang, Boston. As a dermatolo- 
gist, | have been interested in what Dr. Porter 
has had to say about the treatment of derma- 
tological conditions, and I have another cass 
to add to that group which he has reported. It 
is the case of palm of the hand which I saw, 
with an extensive slough covering the whol 
palm, resulting from one treatment fo 
fungus infection of the palm. 

believe that these facts make it necess 
for all of us to emphasize at every possible 
opportunity the necessity for the standardiza- 
tion of our apparatus and technique, and not 
only that but also the frequent check-up b 
ourselves personally, of such st: al irdizatio 
particularly if the actual operation of machines 
is done by technicians. I believe that is a very 
important fact. 

Not only that, but it is also necessary to be 
sure to avoid the application of other sub- 
stances, either before or during the use 
roentgen rays. MacKee and Remer both empha- 
size this, and I think that still more attenti 
should be paid to the necessity of omitt 
applic: itions for at least a week or ten d 
previous to dermatological therapy and 
during the period of treatment. 

Dr. B. C. Dartinc, New York City. | 
want to ask Dr. Porter to clear up, for me at 
least, the mechanism of a tourniquet; whethe: 
you put the first inch above the operativ 
field or not, and just how do you believe tl 
that protects against metastases? It would seen 
to me that in the cells in the tissues surrounding 
the trauma caused by the operation, as soor 
as you restore the circulation (lymphatic or 
otherwise) you let these little seeds scatter 
spite of all you had done. 

Another thing is the clearing out of the 
axillary glands, or other glands. I believe you 
said that that would open the road into th« 
general circulation without any screening o1 
sifting, so to speak. Now, if the channels are 
through the lymphatics and these were 
obliterated, how would you handle that? 

Dr. Porter. I don’t think it matters much 
where the tourniquet is put on, my idea being 
merely that while one is going through the 
slight trauma of excision with a sharp knife, 
there should be no circulation going on. It is 
the same way with pyogenic infections: if on¢ 
puts on a tourniquet before ope ning a_ boil, 
none of those organisms can enter the lymphat- 
ics; there is no circulation going on. 

If the glandular filters are removed by an 
operation, that lymph must return, and returns 
not through those glands but by side channels 
to the highest point above that the lymph can 
go. For example, we never know exactly with 
the epitrochlear gland; usually an infection 
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that starts on the dorsum of the hand will go in 
a definite streak right through the epitroch- 
lear gland. If that gland has been removed 


by operation, that lymph will go up to the 
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axilla. If the axilla has been thoroughly 
cleaned, then that lymph must go around not 
through the axillary glands but by side chan- 
nels. 


APPEAR- 


ANCE OF X-RAY BURNS AFTER LONG PERIODS 
OF LATENCY* 


BY RUDOLPH 


ORLEANS 


CANNOT allow this opportunity to pass 

without a word of appreciation for the 
admirable work that Dr. Porter has done 
and is doing for the profession in his con- 
tinued studies on x-ray burns and in the 
treatment of this unfortunate class of 
patients. His contributions to the subject 
have been of creat interest to me, and | 
cannot thank him sufliciently for the 
benefit that I have derived from them. 

There is one phase of the discussion that 
I would like to touch upon. [his refers to 
the delaved or remote appearance of x-ra\ 
burns after long periods of latency. We are 
all familiar with the classical degenerating 
and destructive effects of x-ray or radium 
radiations which we designate in general 
terms as x-ray burns or radiodermatitis, 
but the appearance of these effects after 
lengthy periods two, three or four vears 

have elapsed, and the patients have 
recovered from the immediate effects of 
these radiations, are not so familiar or 
easily explained. 

[ had the misfortune of making my 
first acquaintance with x-ray burns many 
vears ago, In the early nineties, when 
radiotherapy was still in its infancy and 
when this mode of treatment was practiced 
largely in an empirical fashion with no 
precise scientific data in regard to screen- 
ing or dosage to guide us. I have two 
patients in mind who came under my 
observation at that early period whose 
experience illustrates most strikingly the 
latent or long-delayed effect of radio- 
therapy. In these, the injurious and de- 


structive lesions c: aused by the rays on the 
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skin and subdermal tissues did not appear 
until three or four years, respectively, 
after the roentgen therapy had been dis- 
continued and the patients had recovered 
from its immediate effect. In view of the 
extraordinary length of the period of 
latency, the comparative rarity of such 
cases and the unsuspected —— rers that 
they reveal, they are worthy, I believe, of 
special mention on this occasion. One of 
these two experiences goes back to Igol. 


A young woman, Miss A. P., aged 
twenty-five years, of a very fair, blonde 
type, came for the treatment of a typical 
advanced exophthalmic goiter, with all 
the characteristic neck, eye, cardio-vascu- 
lar and neuropathic manifestations. She 
was subjected to a systematic course of 
radiations, generated old-fashioned 
static machine and delivered by a hard 
tube without screening. Unfortunately the 
precise focal distance, duration and other 
technical details have not been recorded. 
Suffice it to say that the patient was 
treated serially, at intervals of months 
between the exposures, for three years. 
The treatments were always stopped when 
the characteristic erythema appeared. 

At the end of the third year the thyro- 
toxic symptoms had ceased, the exoph- 
thalmos and ocular signs had subsided, 
the goiter had been reduced to normal 
and the cardiovascular symptoms had 
completely abated. A_ cure, seemingly, 
had been effected. The skin of ‘the 
neck, chest and breasts, as far as the 
nipples, hi had undergone some _ atrophic 
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changes and characteristic telangiectatic 
streaks crossed the field of radiation at 

various places 

Apart from these relics of her treatment 
the patient remained well for nearly 
four years (October, 1907), when the 
skin of the neck became thickened, infil- 
trated and patches of gangrenous dermati- 
tis appeared. These patches coalesced and 
spread over the whole area of radiation, 
from the chin to the midsternum and the 
upper surface of the mammae to the nipple- 
line and laterally to the clavicles and 
costal cartilages. By January 16, 1908, she 
began to display toxic (septic) symptoms 

delirium, stupor, fever, albuminuria with 
involuntary micturition and defecation 
with correspondingly weak and rapid pulse. 
The general aspect of the patient suggested 
an atypical form of meningitis. There were 


no exophthalmic signs, no enlargement of 


the thyroid suggestive of a_ relapsing 
thyrotoxism—at least of a Basedow type. 
The patient remained in an_ uncertain 
condition for six weeks, when she gradually 
regained consciousness and strength and 
was finally transferred from the hospital 
to her home, by the end of the ninth week. 
In the meantime the ulceration in the 
neck and chest had come to a standstill; 
the sloughs had been cleared away and the 
foul, ichorous secretion had greatly dimin- 
ished, but there was no attempt at healing. 
An attempt to promote healing by im- 
planting a number of pin-grafts was made 
five months after the patient’s return 
home, but this failed and the ulceration 
continued intractable, though much better 
defined and circumscribed. It was not 
until July, 1910, two years after the first 
attempt, that Dr. Smyth, her attending 
physician, succeeded in healing the whole 
ulcerated area by excising the entire area 
of damaged skin and covering the raw 
surface with sliding flaps and Thiersch- 
grafts. From this on the patient made an 
uninterrupted recovery, and, with the 
exception of an intercurrent 
appendicitis, remained well and completely 
free from thyrotoxic symptoms or from 
recurrence of the ulceration. 

Seven years after her recovery from the 
x-ray burn the patient married and has 
remained well. 


attack of 


In this way the profound toxemia which 
coincided with the appearance of the ulcer- 
ative radiodermatitis, and which threat- 
ened the patient’s life for nearly six weeks, 
is a notable and singular feature with 
no parallel experience ‘that I can find in 
my search through the literature. 


The second case exhibited a similar period 
of latency, but was not so fortunate in its 
termination. 


The patient, Mrs. S. R. P., a widow, aged 
fifty-eight years, of a dark brunette type, 
was operated for an advanced carcinoma 
of the left breast, with axillary metastases, 
in 1903. A radical axillomammectomy on 
Halsted lines was performed, the pectorals 
were removed with the breast and the 
denuded chest was covered with sliding 
flaps. She recovered uneventfully from th 
operation, leaving, however, a long scat 
area with a thin covering of skin adherent 
to the ribs. Prophylactic roentgenotherap) 


(unscreened) of the whole field of the 
operation was instituted series, which 
continued at intervals for three vears 


1903-1906). The radiations were discon- 
tinued whenever a distinct erythema ap- 
peared. The patient remained well for 
three years after the last radiation, when 
suddenly, in 1907, a gangrenous dermatitis 
appeared in patches over the radiated 
areas. These patches coalesced and left a 
large ulcerated area, which broke down the 
whole line of the scar. Intense burning 
pains began with the appearance of the 
dermatitis, which continued with remis- 
sions and exacerbations until her death, 
which occurred in the present year (1923 

The ulcerated areas were rebellious to al! 
treatment and the pain and intense itching 
were so severe that codein and then mor- 
phia had to be given freely to relieve her. 
It was impossible to excise the ulcer and 
diseased area, as this would have necessi- 
tated a resection of the chest wall and 
there was no available sound skin any- 
where in the vicinity to permit a closure 
with flaps. As the ulcer contracted its 
edges became callous, horny in places and 
under these horny concretions an epider- 


moid carcinoma developed which was 


indolent and was only partially relieved 
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by radium. However, the patient gradually 
crew weaker from malnutrition, marasmus 
and exhaustion and died. 

The original cancer of the breast (an 
adenocarcinoma) did not recur. The small 
epidermoid carcinoma which appeared tn 
the scar eighteen vears after the amputa- 
tion of the breast only contributed in a 
small way to her death. 7 he real cause of 
death was the protracted septic suppura- 
tion, ulceration, pain and malnutrition 
complicated by chronic malarial toxemia, 
all combining to undermine the resistance 
of the patient, who had now reached the 
age of seventy-eight vears. 


The recent roentgenological literature 
records a considerable number ol interest- 
ing illustrations of delayed x-ray burns, 
but very few tn which the period ot latency 
has exceeded more than a few months. 
In fact, until quite recently, | thought 
that the two cases just reported had 
surpassed all others in the great length of 
the pertod of latency. However, | have 
since found a parallel case in which the 
appearance of the dermal lesions (radio- 
dermatitis followed by intractable ulcera- 
tion with all the characteristic signs) was 
delaved fully four vears after the patient 
uterine fibromyoma which had been suc- 
cessfully treated by radiation. The case 
is reported by Dr. Karl Grasmann, of 
Munich, in the Deutsche Zeitschrift fiir 
Chirurgie, 1923, No. clxxix, 115-129, 


had recovered completely from a 


2, 
and is utilized by the author as a text fora 
most thorough and excellent contribution 
to the subject of delayed x-ray burns. The 
history of this patient is described with 
the most precise technical details which 
clearly show that x-ray burns may make 
their appearance in the field of radiation 
after extraordinarily long periods of latency; 
furthermore, that these remote destructive 
lesions may occur In spite of the most 
carefully screened and dosed exposures 
administered by expert radiologists. In 
the case related by Grasmann the technique 
adopted was seemingly irreproachable, as 
shown by the detailed radiological protocols 
which were kept on file at the Roentgeno- 
logical Institute of Munich. The treat- 
ment was begun in May, 1916, and the 
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patient was discharged apparently well in 
July, 1916, after undergoing a series of 
four intermittent radiotherapic sittings 
applied by cross-firing over the abdominal 
wall and back and over well-plotted fields. 
When the patient was discharged she 
showed no dermal lesions or signs of any 
injurious radiodermal reactions. Never- 
theless, the patient returned in April, 1920, 
four years after her discharge, with a 
typical burning dermatitis in the buttocks 
and lumbar region, which was followed by 
ulceration in the right buttock below the 
level of the sacroiliac synchrondrosis. At 
first the appearance of these ulcerative 
patches led to many conjectures as to their 
cause, but the appearance of the typical 
ulcer and the associate lesions revealed 
its true character. The ulcer resisted all 
forms of topical medication until it was 
finally excised in June, 1920, when the 
patient was cured. Complete recovery was 
confirmed two years after the operation 
in the summer of 1922. 


Grasmann’s report of this case is made 
especially valuable by a very thorough 
histologic study of the excised tissues by 
Prof. Duerck, which shows conclusively 
that the underlying pathology of these long- 
delayed and necrogenic x-ray burns is a 
progressive proliferative endarteritis which 
obliterates the arterioles of the derm and 
subdermal connective tissue, leading to a 
eradual but fatal ischemia and nutritional 
disturbances in the radiated field. Whether 
this endarterial obliteration is initiated 
primarily in the endothelium of the arteri- 
oles and capillaries or is secondary to 
correlated changes in the perivascular 
connective tissue is not fully determined, 
but the fact remains that the mystery of 
this long period of latency is explained by 
the slow but progressive obliteration of the 
vessels which continues indefinitely once 
the endothelial proliferation has been 
started by the penetration of the rays. 

Now as regards the treatment of these 
notoriously rebellious radiodermal lesions, 
my experience fully confirms the general 
observation that once an x-ray burn has 
advanced to ulceration, practically nothing 
will accomplish its cure but a total excision 
of the entire diseased area, provided this 
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can be covered by healthy well-nourished 
flaps or by grafts applied to a perfectly 
healthy base. However, much can be 
accomplished by the relief of the intoler- 
able pain that is peculiar to these burns, 
and even the healing may be promoted 
and obtained in the more superficial ulcer- 
ations by suitable topical applications. Of 
these | may state that, in a recent experi- 
ence with several cases of radiodermatitis 
caused by x-rays and by radium, with 
superficial necrotic ulceration, | have 
obtained the most satisfactory results by 
the use of Fischer’s fluid, now known by the 
trade name of “incitamin.” This fluid has 
given almost immediate relief to the pain 
and has also cleared the ulcers of sloughs 
and promoted healing in a way that Is far 
superior to the many local applications 
which have been hitherto recommended. 
I first became acquainted with this remedy 
through an article published in the London 
Lancet (October 29, 1921) by Dr. J. L. 
Fischer, Director-General of the Municipal 
Roentgen Clinics of Copenhagen, Den- 
mark. It purports to be a compound of 
horse serum, treated with trypsin, freed 
from coagulable substances, horse saliva 
and carbolic acid (0.5 of 1 per cent) as a 
preservative. The exact mode of manu- 
facture is not given, and in this sense it Is 
a proprietary article. It is applied directly 


to the diseased surfaces as a gauze com- 
press soaked in the fluid and kept continu- 
ously moist by covering with fine rubber 
or oil-silk tissue kept in place by a reten- 

tive dressing. The dressings are renewed 
morning and evening or as often as may 
be required to prevent the accumulation 
of secretions and to relieve pain. It is 
non-toxic and non-irritating to the skin, 
and the patients for whom I have pre- 
scribed it have all expressed great relief 
from its immediate soothing effect. It 
clears these usually foul ulcers from sloughs 
and keeps them clean and in better condi- 
tion to heal. It is applicable to all chronic 
indolent, intractable ulcers, including 
chronic painful varicose ulcers and malig- 
nant cancerous sores. It is especially valu- 
able in x-ray and radium burns, for which 
it was originally devised. While it is not 
claimed to be a panacea for all chroni 
ulcers and has no specific virtue, it is 

palliative analgesic and antiseptic agent 
of undoubted value as an adjunct to other 
surgical and more radical methods of treat- 
ment that may be indicated. In the super- 
ficial radiodermal lesions it promotes healing 
far more effectively and pleasantly than any 
other application we have tried thus far. A 
central agency has been established by the 
sale of this article in Chicago, and it can 
now be obtained from the leading druggists. 
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TREATMENT OF 


BY GEORGE E. 


PHILADI 


YHERE is probably nothing more dis- 
tressing In medicine than the keratoses 
and degenerations which develop long 
after excessive exposure to roentgen rays 
or radium. The untimely death of a number 
of our colleagues who were pioneers in 
this specialty of medicine convincing 
proof of the seriousness of this condition. 
I believe that the lives of all of these men 
could have been saved if they have 
treated early by this method, and | 


I 


is 


been 
if they 


had used the precautionary measures 
which we observe today. 

The small keratoses of the skin are 
most commonly seen on the hands and 


faces of roentgenologists who were exposed 
excessively during the early days, when the 


dangers were unknown and the means of 
protection not yet developed. Most or 


+ 


with radiation 
ago have suffered 
less from this condition. I have 
at least one hundred from my 
own hands and today they entirely 
clear. One of these had 
surgically in 1912, and was found by 
microscopic examination to be an epl- 
thelioma. A recurrence developed which 
was successfully treated by electrocoagu- 
lation. 

No description of this disease is neces- 


all of us who began work 
about twenty-five years 
more 
removed 


or 


are 


been removed 


sary. The picture is familiar to everyone. 
There may or may not be an erythema, 
but sooner or later the skin becomes 
smooth and glossy; it loses its velvety 
appearance; the nails become thin and 
brittle and break or split. Then small 


scales or crusts or perhaps warts or corns 
develop. The oil glands have been destroyed, 
and if the hands are not kept lubricated, 
fissures will develop. Any of these lesions 
may become malignant, if allowed to 
continue. Where they do become malig 
nant they are, so far as I know, always of 
the squamous cell type and therefore 
* Read att ty-f At 1 Meetiz 
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They may give rise to metastases 
and result in death. 

Therefore the time to treat these lesions 
is at their beginning. When atrophy of the 
skin is shown, much can be accomplished 
by lubricating the skin after every washing 
of the hands or face. For lubrication, 
lanolin is the best, or instead of this, which 
is often sticky and unpleasant, good cold 
cream applied while the hands are wet, 
and then thoroughly dried will do much 
good. While lubrication at night is especi- 
ally important, it not sufficient, and 
should be attended to repeatedly during 
the day. 

The condition very similar to the 
keratoses which develop on the skin from 
other long continued irritation, such as 
from exposure to the sun and wind in the 
case of farmers and sailors. The difference 
is that we are dealing with a more pene- 
trating ray and therefore the damaging 
effects are deeper. Most of us have suffered 
from the effects of unfiltered roentgen 
rays. [Therefore our effects are relatively 
superficial as compared with the deeper 
degenerating effects developing from exces- 
sive use of the filtered rays. No one should 
get the idea that harmful effects cannot 
follow excessive exposure to the filtered 
rays. 

Indications for Treatment bv Desiccation. 
Desiccation, as was originally described 
by William L. Clark, consists of an elec- 
trical spark through air from the point of a 
small needle, excited by a high frequency 
Oudin current. It is indicated whenever 
the lesions are small or superficial. The 
most delicate effect can be obtained. I 
have destroyed individual dilated capil- 
laries on the skin and have destroyed 
superficial lesions on the conjunctiva. 

Therefore it should be used in all of the 
keratoses, fissures and warts. Amputation is 
probably better when the lesion extends 
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down to the bone. Electrical desiccation 
can be used whenever there ts a layer of 
soft tissue between the lesion and the 
periosteum. If one destroys the periosteum, 
necrosis of the bone follows. Sometimes 
one can destroy the surface of the bone, 
and then remove the bone down to bleeding 


healthy bone and in this way avoid 
necrosis. 
Both for theoretical reasons and from 


practical observation, | am_ convinced 
that it is a better method treatment 
than excision. A wound from excision will 


Fic. 1A. Shows extensive keratosis and small epi- 
theliomata following excessive chronic radiodermati- 
tis. Photographed July 6, 1920. The patient had done 
roentgen-ray work with a static machine for nine 
years previously. Ninety-five lesions were destroyed 
under nitrous oxide gas. 

Fic. 1B. Shows hand after all 
July 15, 1921. Patient 
atrophic areas. 


healed 
some few small 


lesions had 
still has 


heal sooner and with less discomfort, but 
the result will be less permanent, because 
the excision does not stimulate the develop- 
ment of new blood vessels. 

Following the destruction by electrical 
desiccation or electrocoagulation, there is a 
violent reaction with sloughing and des- 
quamation of the dead tissue. In small 


Desiccation in the 


Treatment of Keratoses 

lesions this requires from two to four weeks. 
This reaction, however, seems to lead to 
the development of new capillary blood 
vessels and, as a result, better nourishment 
of the affected part. As a result, 
follows a soft pliable, pink scar, 
may not even be visible. 

If the lesions are located on the posterior 
surface of a finger, where there is atrophy 
and fixation of the skin, and if the lesion is 
rather large, the healing may be slow, 
insufficient blood vessels may 


there 


I 
which 


and 
have been 


formed. A second, central keratosis ma\ 
therefore develop, and may require a 
second treatment. There may also be 
fixation of the tendons. Therefore, if the 
ulceration over a finger extends to the 


bone and all of the skin ts atrophic, ampu- 
ti: = will probably be preferable. 

Fibrosis and secondary malignant degener- 
ation may develop over areas that hav: 
been treated therapeutically with either 
unfiltered or filtered radiation. This degen- 
eration may develop from two to ten 
years after radiation has ceased. If these 
lesions are located in areas that can _ be 
completely excised, and good healthy 
tissue exposed everywhere, then I believe 
excision ts the shortest and easiest way out 
of the difficulty. This is usually 
when the abdominal wall is involy 

Frequently, however, complete excisi 
is impossible, such as when the ulcerati 
involves the neck, the chest wall or the 
face. Incomplete excision is dangerous 
especially if malignant degeneration has 
already taken place, and ts likely to be 
unsuccessful, even if ulceration has not 
taken place, because no new blood vessels 
have developed, such as after 
electrocoagulation. So, too, incomplete 
destruction by electrocoagulation will 
be unsuccessful, because of lack of 
nourishment. 

Therefore, if the fibrotic area cannot be 
improved by massage, it is probably best 
to destroy the entire area by electro- 
coagulation, carrying the destruction into 
the healthy tissue. Surgeons who have 
been associated with me in the treatment 
of such cases are convinced that it is 
safer and better to destroy such 
especially if they are malignant, 
depend upon excision. 
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Electrocoagulation consists of the coagu- be inserted directly into the tissue to be 
lation of the tissue by means of a heavy destroyed. In the latter case, the destruction 
Oudin current, with the needle plunged will take place between the two electrodes. 
into the tissue and left in place until the Electrocoagulation was first described 
tissue to be destroyed is turned white. by me in 1g14.! This method is applicable 


Fic. 2A. Patient had been treated for eczema in the hospital over a considerable period, and on 
June 8, 1917, reported because of the epitheliomatous degeneration in the area previously 
treated. Under general anesthesia this entire area was destroyed by electrocoagulation. 

Fic. 2B. Shows this condition entirely healed and healthy one year later. 


This effect can be partly intensified and where large areas or deep tissues are 
any amount of tissue can be destroyed involved. 

to any depth by the use of the d’Arsonval TECHNIQUE 

current in W hich use is made of two elec- Destruction bv desiccation W hich is 
trodes and a more intense current of applicable to the small lesions is performed 


Fic. 3A. Shows epithelioma in the fibrotic tissue which developed after radiation treatment, seven years 
previously. Patient treated by a caustic seventeen years previously. 
Fic. 3B. Shows the same case eight months later, healed. 


lower voltage than the Oudin current. with the Oudin high frequency current. 
One of these electrodes may be a large The smaller and more superficial the 
pad applied to the back or buttocks, or — : ktectrothermic coagulation and Rontgen therapy in the treat- 
two more or less pointed electrodes may 
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lesion, the smaller should be the needle 
and spark used. The exact size of spark 
and amount of current is a 
judgment and skill. As an average, the 
use of a spark one-eighth of an inch long 
and perhaps one-sixteenth of an inch 
thick might be advised. Each lesion is then 


— 


Fic. 4A. July 13, 1917. Shows epitheliomatous degeneration nine years after operation for carcinoma of 
the breast, seven and a half years after radiation treatment. The remainder of the radiated area shows 


leathery condition of the skin. 


matter of 


ing the lesion is not completely destroyed, 
and if left in this condition a recurrence 
is likely to develop. It should be furthe: 
desiccated until all granulation tissue is 
destroyed. 

Following the destruction, there will be 
considerable exudate of serum, surrounded 


Fic. 4B. December 24, 1917. Shows the diseased areas after destruction by electrocoagulation healing very 


slowly ° 
Fic. 


now appeared. 


4C. November 1, 1918. Shows the areas which have been coagulated healed but new lesions hav« 


Fic. 4D. November 20, 1919. Shows the entire area after the slough had separated. The entire scar tissue 
had been destroyed by electrocoagulation on November 17, 1918, and at this stage is covered by healthy 
granulations; referred to Drs. DaCosta and Nassau for skin grafts. 

Fic. 4E. February 7, 1922. Shows the entire area healed. It was practically in this same condition on January 
23, 1920. Patient perfectly well to date, approximately sixteen years after carcinoma of the breast, 
and more than five years after malignant degeneration in the scar tissue. 


sparked until it turns white and becomes 
asad by the serum beneath. I then 
curette away the crust or epithelioma. If 
the curettement shows bleeding or ooz- 


by redness and some swelling. If no dress- 
ing is applied, a crust will form and pus 
will collect underneath. This must be 
removed. A crust can be prevented from 
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Electrocoagulation or 


forming by using a dressing with boric 
acid zinc oxide ointment applied on a 


piece of lint or muslin. 


In the case of extensive lesions on the 
hand, it is better if the hand be kept at 
rest on a splint. It may be bathed in 
normal salt solution or a mild antiseptic. 


If the lesions are small and scattered, they 
can be treated with local dressings or none 
at all. In the my own 
dressings were applied on the 
The fingers were placed 1 


case of hands no 
dorsum. 


local bandages 


At no time was | unable to work. In the 
case of some of my colleagues, however, 
the process was painful and they could 


not continue work. 

The destruction of these lesions is paintul. 
If they are few and scattered, 
be treated by local anesthesia and with 
1 per cent novocaine. If many lesions are 
to be treated it is probably best to use 
nitrous oxide anesthesia or ether. /f ether 
is used it must have been completely removed 
before the time of destruction or an explosion 
will occur. 

For the destruction of large areas such 
as may follow in therapeutic cases in which 
there is an extensive fibrosis, a general 
anesthetic may be used. heavy Oudin 
spark or usually the d’Arsonval is employed, 
and the tissue is destroyed down to 
and outward to healthy This will 
produce a heavy slough, and it may require 
two or three months for all of the necrotic 
tissue to be thrown off. At such time when 
healthy bleeding granulations have formed, 
skin grafts may be used or the lesion may 


eac h can 


tissue. 


be allowed to heal from the edges. I like 
to have the advice of a surgeon before 
deciding these questions. 

During the destructive process, much 
can be accomplished by the use of the 


Carrel-Dakin solution, or one of the chlo- 
rine preparations to keep down the odor, 


and in the prevention of surrounding 
infection. 
Tissue that has been irradiated heals 


more slowly than normal tissue. One should 
protect it as far as possible from trauma- 
tism and further infection. Sloughs and 
necrotic tissue should be removed as soon 


as possible. If the lesion has not been 


destroyed and healing does not take place, 
be 


a second desiccation must done. 
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This method of treatment, in 


my opin- 
Ion, 


gives better results than anything else. 


ABSTRACT OF DISCUSSION 


Dr. C. A. Porter, of Boston, first discussed the 
treatment of keratoses. Since they are 
it is not of great importance 
destroyed. He prefers to do it 
effectively by excision. If it recurs is evidence 
that not all of the keratosis was excised. The 
vital point in deciding between destruction of 


benign 
thev are 
uickly and 


a malignant lesion by simple excision or 
electrocoagulation is whether or not cancer 


Aside from this 
Porter believes that so 


cells are scattered by excision. 
important question Dr. 


far as comfort and speed ol he: aling are con- 
cerned excision is far preferable to electro- 
coagulation. 

Dr. C. G. Lane, Boston. I was interested 


in the fact that Dr. Pfahler spoke of the stimu- 
lation of new capillaries in the areas treated by 
electrocoagulation. It seems to me that this 
furnishes a definite means of getting nearer to 
normal skin. Dr. Pfahler also spoke of giving 
the patient a list of things not to use. I have 
been in the habit of doing the opposite, namely, 
of mentioning to patients the few things which 
they could use, such as boric acid solution, 
boric ointment or other mild, soothing 
application. My experience with clectrocoagu- 
lation in the treatment of superficial keratosis 
has confined to small lesions which | 
have treated by the monopolar method, but I 
have usually treated cases first with 
radium. We always have to of 
that we are dealing with already 
damaged by radiation and uk we have to 
steer between the dosage which will produce a 
destruction of the and one which ts 
sufficient to produce an ulceration with long 
process of healing. 

I believe that the 


some 


been 
these 


course, issue 


lesion 


plaques are preferable, 
usually unfiltered or at the most with only a 
thin filter, perhaps o.1 mm. aluminum; 
and we have to remember that in certain very 
superficial cases an erythema dose will usually 
be sufficient to clear up a lesion. 

In this connection I have been interested 
in the last four years in watching the 
of certain roentgen radiation changes under the 
ultraviolet light with reler 
particularly to the telangiectases occurring 
in radiated areas, and there are certain lessons 
which I have learned from the observation of 
which seem to me to be particu- 
larly applicable today. 

I have watched particularly the case of a 
young school teacher who radiated in 
1912, 1913 and 1914, for tuberculous glands 


Very 


progress 


use of pressure. | 


these cases, 


was 
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and sinuses of the neck. She had an extensive 
area of scarring on each side of the neck and 
the upper part ‘of the chest, with pigmentation 
and scars from an old tuberculous lesion. It 
seemed perfectly definite that the telangiec- 
tases themselves can be obliterated. This 
obliteration takes place best at the prolifera- 
tion of a large lesion or in a small lesion; for 
instance, In the interstices of the neck of this 
young woman. At a distance of three or four 
feet the skin now looks nearly normal; the tex- 
ture Is very nearly normal, and close examina- 
tion shows two or three telangiectases. 

In this case I used at first only a minute’s 
pressure, with a small applicator, and gradu- 
ally increased the time to 2 minutes and 40 
seconds at anywhere from 2 to 4 months’ 
intervals, using only a few areas at a time; 
perhaps not more than four to six. At the later 
stages I produced a blister; at the earlier stages 
I did not. 

Dr. Brown. What lens did you use? 

Dr. Lane. The ordinary quartz lens. 

The pigmented areas do not change under the 
quartz light pressure; in fact, some of them 
darken a little bit, so I should caution against 
the use of quartz light therapy in pigmented 
areas. I believe the same thing applies to the 
areas of scar tissue. In one case, over one of the 
scars there was rather slow healing, so that 
with the large, thickened scars, I should be 
inclined not to use the ultraviolet lamp. 

In regard to the atrophy, that, in general, I 
think has remained much the same in the neck 
and the small areas treated. There is a definite 
improvement in texture of the skin. The skin 
feels much nearer normal instead of the dry 
feeling which it has had, and I am pln Bers 
whether the same thing does not occur in these 
cases as occurs in the cases Dr. Pfahler spoke 
of; that is, there is an increased stimulation 
to the production of normal capillaries in the 
area of intense reaction which surrounds the 
areas treated. 

Another thing was the increased itching. 
There is a definite increase in itching, parti- 
cularly in winter weather, after the use of the 
ultraviolet lamp. This, of course, is the result of 
trauma which has to be controlled in some way. 

It is necessary also to look out for overdos- 
age, as I said a minute ago. The overdosage 
can produce superficial ulcerations which are 
slow to heal, in fact so slow that it arouses a 
suspicion of malignant changes occurring. I 
believe that it would be perfectly possible for 
such changes to occur. I believe that it is best 
to proceed with an underdosage and to treat 
at intervals of four to eight weeks, with areas 
not too close together. It is advisable to give 
a slightly longer time and slightly more pres- 


sure to the peripheries of large areas than to 
small lesions. The larger vessels are not 
affected, and I doubt whether it is advisable 
to push the time or the pressure sufficiently 
to obliterate it. Finally, there is the value to 
the mental state of the patient; it does help, 
and while normal skin cannot be obtained, the 
method used with a good deal of caution affords 
relief in telangiectases occurring as sequelae to 
radiotherapy. 

Dr. S. B. Worsacn, 
to know if Dr. 


Boston. I would like 
Pfahler has controlled any of 
his work by histological examination. Natur- 
ally, I am extremely interested to know what 
happens in these tissues, and it seems to me, 
if | may be pardoned for making the remark, 
that so much of that work can be controlled 
by animal experimentation; we can get more 
precise knowledge of what is happening, and 
it seems to me that roentgenologists, as a 
whole, are in a way somewhat remiss for not 
having developed among themselves patholo- 
gists or clinicians with the pathological 
training. 
PRoF ESSOR 


G6sta Stockholm. 
It is a very important question you have 
discussed here, and I must say that I agree 
with both the last speakers that malignant 
lesions following roentgen radiations are not 
to be treated with roentgen rays or 
they must be treated with 
electrocoagulation. 

I have personally had only a very limited 
experience with these cases because I have 
seen only 5 cancers following roentgen treat- 
ment. | Lawes never seen a case of malignant 
tumor following irradiation with radium. 

Four years ago | gave a roentgen-ray tre: 
ment on a roentgen “cancer and | 
very much. It was a case of a very big scar 
following a roentgen ulcer on the back, and 
a big atrophy of the skin. In this atroph 
occurred a cancer of the infiltrating type. | 
had not had any experience at that time with 
electrocoagulation, and I tried to treat it with 
roentgen rays. I limited the treatment to the 
area of the cancer. But after some time an 
ulceration appeared on the whole scar which 
became ulcerated, and the patient has had 
heavy pains. The cancer disappeared and has 
not reappeared in three years now, but the 
ulceration is still there. I have proposed to 
electrocoagulate it, but the patient does not 
agree to that. 

In other cases we have treated with electro- 
coagulation with good results. At least in small 
cases the electrocoagulation method is very 
good and the scars are satisfactory. 

With reference to idiosyncrasy, I am of the 
same opinion as Professor Porter, but there is 


radium; 
operation or 


Electrocoagulation or Desiccation in the 


only one point I should like to emphasize, 
and that is that in the case of roentgen-ray 
damages I have seen, there have been several 
cases which had syphilis. I was consulted about 
a young boy who had an ulceration on the back 
of the knee. He had been successfully treated 
for an eczema which healed without any 
visible reaction, but six years later there 
appeared on the place of the treatment a 
deep ulceration. It was found that the 
father had lues; and probably the child had 
hereditary lues. In 3 other cases which showed 
late ulcerations after comparatively small 
doses, there has been lues in the history of the 
patients. 

Now, before giving bigger doses, we always 
test for lues. I believe that that is necessary, 
to direct our observations on that point. 

I believe we all know the best manner to 
avoid these lesions, and a it Is to Measure our 
treatments exactly and in benign cases avoid 
doses causing an frase Tr and not prolong 
treatment too much, even when using small 
doses. 

Dr. J. D. MorGan, Philadelphia. I regret 
that I did not hear all of Dr. Pfahler’s paper, 
but I heard enough to be able to say that our 
experience at the William L. Clark Hospital 
in Philadelphia confirms his opinion regarding 
the treatment of these conditions by electro- 
coagulation and desiccation. We have found 
that in addition to using the Dakin solution 
in the after-treatment, the use of physiological 
salt solution is valuable, and some cases that 
have refused to heal or been slow in doing so 
under the Dakin treatment, have cleared up 
comparatively rapidly when changed to the 
salt solution. 

We find that skin grafting is rarely neces- 
sary except on very extensive cases, because 
it is remarkable how large an area of raw 
surface will cover over without the necessity 
of a skin graft. The treatment by electrocoagu- 
lation or desiccation seems to. stimulate 
granulation to such an extent that an area 
that would not otherwise cover over does so 
in a startling manner after this treatment. 
The necessary point I think there is to make 
sure that all of the indurated edge is removed. 
Comparing the desiccation with coagulation, 
our experience has been that there is less 
tendency to recurrence after the desiccation 
than there is with the coagulation method. 
This is no doubt due to the greater difficulty 
in removing the whole of the disease by the 
knife. The coagulation effect extends to some 
considerable distance beyond the actual area 
treated, and with experience it is remarkable 
how accurately one can judge to what depth 
the heat effect will go, and even when working 
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among arteries or other vital structures, you 
can, with sufficient experience, go ahead with 
considerable courage because the artery walls 
appear to be immune to anything except an 
excessive dose; due to the fact that the blood 
is constantly moving through, we have found 
the arterial walls very resistant to anything 
except excessive heat directly applied to them. 
[ think that the danger of spreading these 
things by removing with a knife is lessened, 
therefore, by using the heat. Also the scar that 
is formed, particularly with the desiccation 
current, seems to be more elastic. This can 
readily be understood following the histological 
study; the scar tissue is directly dependent 
on the amount of destruction which has 
occurred before. 

With the desiccation current it has been 
round histologically that there is practically 
no destruction of the cells at all; simply a 
dehydration, and with the coagulation the 
destruction of course is greater in proportion. 
It is quite possible for a pathologist who has 
had any experience, to tell immediately by 
examining a section whether a desiccation or 
coagulation has been used. With the desicca- 
tion, the cells are drawn out in threadlike 
manner and no destruction has _ occurred, 
whereas with the coagulation the cell outline 
is entirely lost and a myelinization appearance 
is shown and the blood vessels are thrombosed 
to some considerable 
surface. 

Dr. PFAHLER, closing. I appreciate all 
this discussion and I know we might go on 
much longer. I think we should have learned 
by this time to be both fearful and careful. 
As you will see by the illustrations that I have 
shown and those that Dr. Porter has shown, 
these bad effects appear often a long time after 
we have done our work. Therefore, I don’t 
think it is so much a matter of any rule that 
we can lay down as the rule of being cautious 
and studying this subject as thoroughly as 
possible. The more knowledge we have, and 
the more care we use, the less of these damag- 
ing effects we will have 

[ agree with Dr. Porter that the primary 
thing with regard to these keratoses is to 
destroy them, but he has lost sight of the one 
point that I wanted to make, and that is that 
in my opinion—and | think it has been proven 
and I believe I can show it in my own hands- 
we increase the circulation after electrocoagu- 
lation, which is not done by surgery. 

When we go to treating the larger lesions, if 
it is possible to excise them, that is the quickest, 
cleanest and easiest method, but when there 
is any doubt as to complete excision; that is, 
where you have to work on the chest wall, 


distance below the 
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where the cells may have gone down into the 
intercostal spaces or anywhere where there is 
any doubt of completely excising, then | 
believe we will accomplish better results by 


electrocoagulation. It is the longest, it is the 
most tedious, but I believe it is the best. 
| believe, too, that there is less likelihood 
of a recurrence, for the reason mentioned 
by Dr. Morgan, that we destroy the cells 
by the heat effect a little way beyond the 
actual destruction of our healthy tissue. 
However, that is a matter we cannot 


decide. 

The other point I would wish for (brought up 
by Dr. Lane) is that some one who has suffi- 
cient skill and patience and opportunity will 
prepare a paper to teach us how to treat these 
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telangiectases and the fibrosis that sometimes 
follow long continued treatment. 

Also answering Dr. Wolbach with regard 
animal experimentation, so far as I know we 
have not yet, except perhaps in Dr. Wood's 
laboratory, had any opportunity to keep 
animals long enough to develop these degen- 
erating effects and then treat them and study 
them. That means a long time, perhaps five o1 
ten years till we get through with it. But | 
think it ought to be done and I would like t 


see it done. Of course, there have been histolo- 
gical studies made 


following electrocoagula- 
tion, where tumors or tissues have been 
removed, but I know of no studies to show the 
condition of the tissues after 


treatment by 
electrocoagulation and healing. 


THERAPY ON BRAIN 


TUMORS* 


BY PERCIVAL 


BAILEY, 


PH.D., M.D. 


From the Surgical Clinic of Dr. Harvey Cushing, Peter Bent Brigham Hospital 


BOSTON, 


understood the term “brain 

tumors”’ in the usual sense of intra- 
cranial tumors which involve the brain 
in their growth. I am sure the time is past 
when it would be found profitable to dis- 
cuss the radiotherapy of tumors of the 
abdominal cavity. It is just as useless to 
speak of the treatment of brain tumors as 
a whole, for in the intracranial cavity occur 
many types of tumors of various structure 
and each type reacts differently to roent- 
gen rays. Flatau? has recently published 
such an imprecise discussion. The correct 
procedure we believe to be to separate 
as many pathologic entities as_ possible 
and discuss the reaction of each to 
radiotherapy. 

Up to the present time 242 patients have 
received roentgen-ray treatment for brain 
tumor at the Peter Bent Brigham Hospital. 
Many of these have only begun their 
treatments there and have continued them 
in other clinics. However, 59 cases have 
been followed throughout their course in 
our clinic, and have received at least 6 
treatments, which we sufficient 
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to judge whether the treatment will be of 
benefit to them. 


I. MENINGIOMA 


The reaction of meningioma to roentgen 
radiation may well be illustrated by the 
following case: 

On July 7, 1922, there was admitted to 
the Peter Bent Brigham Hospital (P. B. 
B. H. Surg. No. 17017) a Swedish house- 
wife, aged fifty, with signs of intracranial 
tension and symptoms of a lesion in the 
left frontal lobe. Operation was refused 
until August 26, when a bone flap was 
turned down over the left frontal lobe. 
The brain, which was under considerable 
tension, was probed in various directions 
but no evidence of tumor could be found. 
Since we were unable to find the frontal 
horn of the lateral ventricle it was supposed 
that there was a subcortical glioma. The 
bone flap was removed and the skin 
incision sutured carefully. On September 
13 she received roentgen-ray treatment 
over the operative field. She improved 
greatly (doubtless due to the decompres- 
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sion) and was discharged on September 25. 
She had a series of roentgen treatments, but 
after the first two weeks there was no 
further improvement. She began to have 
epileptic attacks, more and more trouble 
with walking, became very stuporous and 
was readmitted to the hospital on July 
17, 1923. On September 5 the old incision 
was re- eas and this time a flat tumor 
was found occupying a large part of the 
frontal and temporofrontal fossa. It was in 
large part removed, but the patient, whose 
condition was precarious before the opera- 
tion, did not recover and died September 
10. At necropsy it was found that the 
growth had been entirely removed with 
the exception of a small portion attached 


to the temporal bone at the outer end of 


the sphenoidal ridge. 


Histologic examina- 
tion showed the 


tumor to be a typical 
meningioma. The cells showed no effect 
of the intensive radiation to which they 
had been subjected. 

Here is a case where a typical menin- 
gioma had been thoroughly treated with 
roentgen radiation under a mistaken diag- 
the tumor had undoubtedly con- 
tinued to grow steadily under treatment, 


nosis; 


as is proven by the clinical evidence and 
by the fact that the tumor was not dis- 
covered at the first operation, when the 


brain was probed in the same manner. 


The outcome of this case is typle: il of 
what one may expect In any meningioma, 
and there is no reason to hang such 
tumors to roentgen therapy. They are the 


most susceptible of intracranial tumors to 
operative remov: al and they should be 
removed surgically whenever the diagnosis 
is made. 


Il. ACOUSTIC NEUROMA 


Roentgen radiation has 
effect on acoustic neuroma as upon menin- 
gioma, as may be seen from the following 
history : 

An Italian laborer, aged thirty-one, was 
admitted to the hospital January 18, 1916 
(P. B. B. H. Surg. No. 4139) with signs of 
intracranial tension and symptoms of a 
lesion in the left cerebello-pontine angle. A 
suboccipital operation was done on March 
3, and an acoustic neuroma partially 
removed. He improved rapidly after opera- 


almost as little 
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tion, but about one and a half years later 
began to.complain of dizziness and vomit- 
ing. On July 15, 1919, he was readmitted 
to the hospital. As there were no pressure 
symptoms at this time he was discharged, 


but returned again August 30, 1920, com- 
plaining of headache, dizziness and diff- 


culty swallowing. Again very 
definite signs of intracranial tension were 
discovered, so he advised to have 
roentgen treatment, and from that time 
on he had a treatment every third or 
fourth week until April, 1921; then again 
from September, 1921 to November, 1922. 
During this time his condition changed 
practically not at all. The symptoms of a 
lesion in the cerebello-pontine angle, which 
had always remained quite marked, were 
not in any way influenced. The nausea 
and vemiting seemed to have been relieved 
to a certain extent until 1923, when even 
this good effect failed, according to the 
patient’s account. He was readmitted to 
the hospital April 2, 1924. His neurological 
findings were identical with those found in 
August, 1920, when his roentgen treatments 


was 


were begun. There were still no signs of 
intracranial tension. He was discharged 


feeling much better, although nothing had 
been done for htm in the hospital. 

It is very difficult to estimate the effect 
of the treatment on this patient. Certainly 
it had no influence on the neurologic find- 
ings. The temporary influence which it 
seemed to have on his nausea and general 
condition might very well have been a 
psychic effect, since these symptoms were 
not due to intracranial tension. It was very 
noticeable that admission to the hospital, 
although nothing was done for him, caused 
a very marked improvement in his general 
well-being. I think it is safe to say that in 
this case, as in all « acoustic neu- 
roma, roentgen padiation offers little hope 
of amelioration. 


‘ases of ; 


Ill. PITUITARY TUMORS 


There are two principal tumors arising 
from the pituitary body which by their 


growth involve the brain. These are 
(1) the suprasellar tumor arising from 
Rathke’s pouch, which is almost invariably 


cystic, and (2) the adenoma of the anterior 
lobe of the pituitary gland. 
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(a) Suprasellar Cyst. We have never 
treated a suprasellar cyst with roentgen 
radiation, but there is no a priort reason 
to suppose that a cyst with a fibrosed and 
usually calcified wall would show any 
marked response to such treatment. 

(b) Pituitary Adenoma. The adenoma of 
the hypophysis, on the contrary, sometimes 
reacts very favorably to roentgen treat- 
ment. It may be illustrated by the follow- 
ing case: 

There was admitted to the hospital on 
May 25, 1920, a Jewish housewife, aged 
thirty-seven (P. B. B. H. Surg. No. 12494) 
with failing vision and signs of a tumor of 
the pituitary body. On July 1, 1920, an 
adenoma was partially removed by the 
transphenoidal route. She had one roent- 
gen treatment before discharge from the 
hospital, but the treatments were not 
pursued. On October 3, 1921, she was 
readmitted to the hospital with symptoms 
of a recurrence of the tumor. On November 
5, 1921, a transfrontal operation was 
performed and a portion of the adenoma 
bulging between the optic nerves was 
removed. She was discharged on February 
6, 1922, and since this time roentgen 
treatments have been steadily continued, 
with definite improvement in vision follow- 
ing these treatments, and failure of vision 
during intervals of non-treatment, as 
shown by repeated examinations of the 
visual fields. At the time of the last exam- 
ination, August 16, 1923, she had 20/40 
vision in the right eye as compared with 
20/200 two weeks after the operation. 
There had never been any central vision 
in the left eye, but the nasal field remains 
practically constant. 

It would seem, not only from this 
case but from repeated experience, that 
considerable improvement can be obtained 
in cases of pituitary adenoma by means of 
roentgen radiation. Although our results 
are perhaps not so favorable as those 
published by Béclére,' nevertheless roent- 
gen treatment should be tried if the 
yatient is not in imminent danger of losing 
o eyesight, provided the visual fields 
can be followed carefully and the patient 
operated upon if vision continues to fail. 
Certainly after operation continued treat- 
ment should be given. The treatments 


are not entirely without danger, for there 
have been in several instances headaches 
and nausea following 24-48 hours later. 
For example, D. C., T. 827, a patient with 
acromegaly, suffered from headaches and 
nausea twenty-four hours after treatment. 
E. M., T. 805, had a severe headache with 
vomiting and marked diminution of vision. 
These symptoms suddenly ceased and a 
subsequent operation showed that the 
tumor had decompressed itself by ruptur- 
ing into the sphenoidal sinus. It does not 
always do this, however. C. C., T. 631, an 
acromegalic with a pituitary adenoma, had 
had marked improvement in strength and 
general vigor and decrease in headaches 
following roentgen treatments until finally, 
a few hours following a treatment, there 
was a rapidly developing and marked 
loss of vision which persisted until a 
transphenoidal operation was done with 
partial removal of the edematous and 
necrotic gland. 
TECHNIQUE OF 

At this clinic roentgen-ray 
for pituitary adenomata are given at 
intervals of three weeks. The rays are 
directed to the pituitary fossa through 3 
portals of entry. Areas 3!% inches square 
over the temporal bone on each side and, 
occasionally, a similar frontal area are 
used for this purpose. 

The treatments consist in a maximum 
skin dose at each sitting, and are composed 
of approximately the following factors for 
the ordinary 10- or 12-inch roentgen-ray 
machine: g to 10 in. spark gap (80,000 to 
100,000 v.), I2-in. target skin distance, 
5 ma. for 30 min., filtered through 0.25 Cu 
and one thickness of sole leather. 

This dose usually causes an epilation 
of the areas treated, but rarely causes an 
erythema. Treatment through one area 
is not repeated at an interval of less than 
three weeks. The treatments may be 
combined with radium therapy, the radium 
being placed in the sphenoid sinuses. 
Theoretically this combined treatment 


TREATMENT 


treatments 


would seem to be ideal. Practically, in our 
experience, it offers no advantage over 
straight roentgen therapy. If the condition 
of the patient’s vision permits and a 
surgeon is not at hand capable of dealing 
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with the possible complications it might be 
well to begin with doses smaller than those 
we have just outlined. 


IV. GLIOMATA 


About 40 per cent of tumors of the 
intracranial cavity develop from the brain 
substance itself, and these 


are almost 
invariably of the type called 


‘ ° 
‘oliomata. 


Such tumors react very irregularly to 
roentgen treatment. For example, the 
following 2 cases are quite similar so far 
as location and gross appearance of the 


tumor are concerned: 

(1) A contractor, aged forty-eight, was 
admitted to the hospital November 8, 
1922 (P. B. B. H. Surg. No. 17782) with 
signs of intracranial tension and symptoms 
of a lesion of the right frontal lobe. On 
November 13, 1922. a bone flap was 
turned down disclosing an extensive tumor 
of the substance of the right frontal lobe. 
Since It was impossible to remove it, the 
bone flap was taken off and the scalp 
incision carefully Roentgen treat- 
ment was started 


se 


once and continued 
vigorously, but ad patient gradually 
failed and died on May g, 1923, seven 


months after operation. Necropsy showed a 
very extensive tumor of the right frontal 
lobe. 

(2) An English housewife, aged thirty- 
three, was admitted to the _ hospital 
November 15, 1923 P. B. B. H. = 
No. ) with signs of intracranial tension 
and symptoms of a lesion of the right 
frontal lobe. On November 28, a bone flap 
was turned down and an extensive tumor 
of the right frontal lobe was disclosed. 
It was impossible to remove the tumor, so 
the bone was taken off and the skin sutured 
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carefully. Roentgen treatment was started 
at once and continued vigorously. At the 
present time the patient is very well. 


The decompressed area over the tumor, 


which bulged markedly at discharge, has 
sunken in so that it is now concave. Her 


epileptic attacks have ceased and she is 
doing her housework, complaining only 
of slight dizzy spells. 

The contrast between these two cases 
could hardly be more marked, yet in each 
instance there was a tumor of the brain 
substance involving extensively the right 
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trontal lobe. If we consider tumors of the 


cerebellum we shall find a very similar 
situation. 

(3) A boy of ten was ore to the 
hospital January 6, 1923 (P. B. B. H. 


Surg. No. 18049) with signs of intracranial 
tension and symptoms of a central ee 
bellar lesion. The incoordination of his 
extremities was great that he was 
unable to stand or feed himself. On Janu- 
ary 17, 1923, a suboccipital exploration 
was done, disclosing a grayish-red tumor 
occupying the cerebellum between the 
hemispheres. No attempt was made to 
remove it. Active roentgen therapy was 
given. By May 23, 1923, he could walk 
with scarcely incoordination. Symp- 


SO 


any 
toms of intracranial tension have entirely 
disappeared, and except for occasionally 
vomiting his breakfast he is still well. 

4) A little girl, aged three and a half, 
was admitted to the hospital May 12, 1920 
P. B. B. H. Surg. No. 12416) with signs 
of intracranial tension and symptoms of 
a central cerebellar lesion. On May 21, 
1920, a suboccipital exploration was 
done, disclosing a grayish-red tumor-mass 
projecting between the hemispheres of 
the cerebellum, a large portion of which 
was removed. Roentgen treatments were 
begun at once, and continued vigorously, 
but although there was temporary im- 
provement in her general condition she 
soon began to fail and died September 28, 
1920. 

Here again, as In the case of the frontal 
lobe tumors, were two tumors of the brain 
substance identical in location and in 
general appearance. In the last patient a 
large portion of the tumor was removed 
and apparently she should have had a 
better chance to recover. On the contrary, 
she steadily failed under treatment and 
finally died. 

Can it be that the difference of reaction 
is due to some difference in_ histologic 
structure, and can we predict from the 
histologic structure of the tumor how it 
will react to the roentgen ray? That is a 
question which we are trying to answer at 
the Peter Bent Brigham Hospital, but the 
study is not complete, and it would be 
premature to announce our results at the 
present time. Roentgenologists are familiar 
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with other examples of this different reac- 
tion of apparently anatomically similar 
tumors to identical roentgen treatment. 

However questionable “the results may 
be in certain instances, much can be 
accomplished at times even with the most 
unfavorable cases. For example, the follow- 
ing history is given: 

A man, aged twenty-three, was admitted 
to the hospital April 23, 1923 (P. B. B. H. 
Surg. No. 18688) with signs of intracranial 
tension and symptoms of a lesion in the 
mid-brain, most probably a glioma. On 
May 5, 1923, a baer le was done 
which did not influence his signs of intra- 
cranial tension. Roentgen treatment was 
then started with very marked effect. 
His tension symptoms disappeared and he 
was allowed to go home. Since that time 
he has continued roentgen therapy with 
the very definite result that during a 
series of treatments his choked discs sub- 
side, his headaches disappear and the 
decompressed area becomes soft. If he is 
left for a couple of months without treat- 
ment the decompressed area becomes 
tense, the headaches reappear and _ his 
discs become choked. Although the nature 
of the lesion is unknown, the effect of 
roentgen radiation Is unquestionably good 
on an otherwise hopeless condition. 

The technique which is used by Dr. 
Sosman for such treatments in this clinic 
is as follows: 


TREATMENT TECHNIQUE 


This is the average technique in general 
use, except that we use copper filters 
instead of aluminum, as Duane “ shown 
that, for a given quantity coming through 
the filter, the copper allows a greater 
percentage of the shorter or more penetrat- 
ing rays to pass. Aside from this 


0.25 
mm. Cu—we use an ordinary “1o0-in. 


machine,” running at approximately 100,- 
000 v., a I2-in. target distance, and give 
on the average 150 ma-min. This causes 
epilation in nearly all cases, but erythema 
in only a few, and that only to a slight 
degree. 

In surface tumors, or the more super- 
ficial ones, a single portal of entry for the 
rays is used, while in gliomas of the corpus 
callosum, pons, or other deep or mid-line 
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tumors we usually 
sides. This latter 
value in cerebellar cases. The immediate 
reaction in these cases is not often severe, 
and may be of value in prognosis. Those 
who have the most reaction seem in the 
end to respond to therapy better than those 
without reactions. Treatments are given 
at intervals of three weeks, usually 6 or 8 
in number, followed by a series of 3 or 4 
treatments after several months h: ave 
elapsed, or in case there is a recurrence of 
symptoms. 


both 
procedure is often of 


cross-fire from 


INDICATIONS FOR TREATMENT 


It seems to us to be a fundamental axiom 
of scientific medicine that any therapeutic 
procedure must be based on a clear knowl- 
edge of the pathologic lesion to be treated. 
Therefore, before undertaking the treat- 
ment of a case of brain tumor by means of 
roentgen radiation, one should be certain 
at least of the location of the tumor and 
of its microscopic structure. At the present 
time one ts able to make a localizing diag- 
nosis in an ever-increasing number of brain 
tumors. It would be desirable to make 
also a pathologic diagnosis, but this is not 
so easily done. In the case of the menin- 
gioma it is possible, however, by means of 
the roentgen ray alone, to make a positive 
diagnosis in approximately 50 per cent. 
Of the tumors of the pituitary body, it is 
possible to make a positive pathologic 
diagnosis by means of the roentgen ray 
in about 85 per “ge of the tumors of 
Rathke’s pouch.‘ A positive diagnosis of 
tumor of the acoustic nerve may also be 
made from the clinical examination alone 
in over go per cent of the cases. It is not, 
however, so easy to make a_ positive 
diagnosis of glioma previous to the opera- 
tion, and this diagnosis must be made 
almost always by exploration. 

A localizing diagnosis is necessary for 
operation; a localizing and _ pathologic 
diagnosis 1 Is necessary for roentgen treat- 
ment. Since in a large percentage of cases 
a pathologic diagnosis cannot be made 
without operation, an exploration should 
always precede roentgen therapy with 


possibly the one exception indicated above 
of adenomata of the pituitary gland. If 
the progress of the tumor can be followed 
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The Results of Roentgen 
by repeated visual field examinations, 
adenoma of the hypophysis may _ be 
treated before operation. The diagnosis of 
meningioma, acoustic neuroma or tumor of 
Rathke’s pouch may be positively estab- 
lished previous to operation in the per- 


centage of cases noted above, but these 
tumors are not favorable for roentgen 
treatment. 

An operation, therefore, is a necessary 


preliminary to roentgen therapy, except 
in cases of certain pituiti adenomata, if 
one wishes to avoid such occurrences 
Flatau records in his series of brain 
tumors treated indiscriminately without 
histologic verification. 

Whenever a tumor of the brain substance 
is found which cannot be removed, 
removed only in part, it should be sub- 
jected to as intense roentgen treatment as 
is compatible with the well-being of the 
surrounding brain tissue, | 


as 


Is 


even though 
know that the effort to destroy the tumor 
or to prevent its recurrence will | 
cases be futile. 


we 
some 


SUMMARY 


Roentgen therapy of intracranial tumors 
should not be undertaken blindly, but 
should wait upon accurate localizing 


as 


and pathologic diagnosis as it ts possible 
to make, even though operation may be 


necessary to establish it 
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Roentgen ther: ap) offers little hope of 
amelioration in of meningioma, 
acoustic neuroma, pene tumors of Rathke’s 
pouch. Pituitary adenomas respond well 
to roentgen-ray treatment, but this treat- 
ment is not altogether without danger, 
and the visual fields should be c: arefully 
followed while treatment In 
Tumors of the brain substance, usually 
called “‘gliomata,’’ sometimes are very 
much improved by roentgen therapy and 
sometimes do not respond at all; the 
reasons for this variability are not well 
understood, but every such tumor should 
be subjected to treatment (after an 
attempt has been made to remove it, 
where this attempt is thought advisable) 
and often good results may be obtained in 
apparently hopeless cases 


‘ases 


is progress. 
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DETROIT, 


recent contributions of Schmitz! 
and of Rolleston? review the present 
knowledge and emphasize the importance 
of this field in such a comprehensive 
manner that a similar review here would be 
out of place. These reviews demonstrate 
the number and variety of contradictory 
conclusions concerning the reaction of the 
organism to radiation therapy. 

The trend of present work is perhaps 
best expressed in the conclusions of Pender- 
grass, Hayman, Houser and Rambo,’ 
“The effect of radium is due to a two-fold 
action; first an effect upon the nucleus 
and cytoplasm of the cell which causes, 
secondly, the death of the cell under condi- 
tions favoring autolysis.” Colwell and 
Russ‘ in their recent book feel that no 
general theory as to the effect of radiation 
can be formulated but impress the reader 
with the disturbance of the colloidal 
equilibrium of the cell produced by radia- 
tion which might decrease its resistance to 
intracellular enzymes. 

As early as 1903 Bohn® expressed the 
view that radium acts chiefly on the nucleus 
of the cell, either increasing its activity or 
causing its death. 

Heile,® in 1904, in studying the urinary 
constituents after radiation found an 
increase in uric acid and purines, making 
the deduction that increased autolysis of 
nucleo-proteins explained these increases. 

Edsall and Pemberton’ in 1907 suggested 
that the intoxication was due to cellular 
destruction occurring chiefly in_ tissues 
rich in nucleo-proteins, and that the prod- 
ucts of this form of protein are toxic, 
difficult to metabolize and to excrete. 

More recently Hall and Whipple,* work- 
ing on dogs, demonstrated a marked 
increase in the urinary nitrogen, purines 
and phosphates. 

In 1922 Hussey,® investigating the 
theory of acidosis in radiation sickness, 


* Read at the Twenty-fifth Annual Meeting, AMERCIAN ROENTGEN Ray Society, Swampscott, Mass., Sept 
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showed that there resulted rather an uncom- 
pensated alkali excess and that this is 
paralleled by decrease in the leucocytes. 
Finding the same changes following the 
intraperitoneal injection of sodium bicar- 
bonate, he suggested that there is a rela- 
tionship between the effect of salt and the 
effect of roentgen rays. 

Anderson and Kohlmann,’” after finding 
the potassium and sodium decreased, and 
the calcium content of the blood slightly 
increased, conclude that radiation sickness 
is due to vagus stimulation brought about 
by sodium being attracted to the cells 

After the repetition of some of the work 
of other observers it occurred to us that 
the theories of acute nuclear destruction 
and salt action as causing the immediate 
metabolic disturbances might be altogether 
compatible, especially if some constituent 
of the nuclei could be demonstrated in the 
blood coincident with the nausea and vomit- 
ing often seen during treatment or within a 
one hour period. Further, through the same 
nuclear destruction strong bases could be 
evolved producing alkalosis and more gen- 
eralized cellular death through salt action. 

The first postulate is supported by the 
demonstration of immediate large increases 
in organic phosphorus in the blood of both 
patients and dogs. 

The second postulate is supported by 
primary short decreases with later increases 
in inorganic phosphorus, alkalosis, increase 
in uric acid, the presence of guanidine 
and the protective action of morphine, 
ether and calcium salts. 


METHODS 


For determination of non-protein nitro- 
gen, sugar, uric acid and amino acids the 
well-known methods of Folin! have been 
used. 

In estimating the different kinds of 
phosphorus, we used the _ technique 


- 3-6, 1924. 


described by Benedict.!? Inorganic phos- 
phorus has been determined on plasma, 
hydrolysable, acid soluble and lipoid phos- 
phorus on whole blood. For calctum the 
method of Clark!® has been adopted. 

To determine the carbon dioxide con- 
tent of the blood we used Van Slyke’s" 
gasometric method and for determination 
of the hydrogen ion concentration of 
blood plasma we used Myers?® colorimetric 
method. 

The radiation has all been carried out 
with a modern deep therapy installation 
in which neither the tube nor any part of 
the high tension apparatus was in the same 
room with the subject. An efficient suc- 
tion ventilator also exhausts both the tube 
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room and the treatment room so that the 
question of ozone producing any part of 
the sickness definitely eliminated. 
There is a grounded metal fieled between 
the patient and the high tension parts, 
thus eliminating any static field around the 
patient. The tubes used have been the 
standard deep therapy tube and the new 
water cooled tube. The voltage employed 
has been constantly 200,000. The milliam- 
perage has varied from 4 to 30. The filters 
have varied from 0.25 mm. copper to I 
mm. copper plus 1 mm. aluminum. The 
skin target distance has been 50 cm. Our 
depth dosage has been calculated on the 
basis of the human erythema dose by 
carefully checked up depth dosage charts. 


rH TUMOR MASS 


3.1 
I {I 140.8 

>. | 2 95.5 
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4 
420 Ing ¢ >4 14.10 28.6 28.0 
$20 3 hours after second treatment 
420 
420 6.86 15.10 27.4 5.20 
H.C. Ca. rectun Pelvi No re- Very nauseated 6.04 12 25 2 20.7 


ymited after 
1 treatment 6.05 12.8 oa 6 2.26 


M. B. Ca. cervix Pelvis No re- 380 Nauseated ei 
41176 cur- 380 day. No vomit 

rence 380 ing. Chill and 11.52 38.4 1.78 6.93 33.0 
fever 


Patients. The studies 
on 23 patients charted above bring out 
the increase in acid soluble phosphorus 
occurring early, coincident with the nausea, 
vomiting and alkalosis. Within a_ few 
hours increases in inorganic and hydroly- 
sable phosphorus, an increase in uric acid 
and decrease in amino acids take place. 
These changes are variable but for the 
most part entirely consistent, and exag- 
gerated in some cases having large tumor 


Observation 


on 


} | 


= 
Tot il acid soluble phos ynorus;: she Ked 


CHART I. 


masses. This holds whether the tumor be in 
the pelvis, abdomen or neck, but the most 
remarkable changes were seen in the cases 
with large abdominal tumors irradiated 
' with the water cooled tube. The results 
vary according to the time of blood with- 


drawal in relation to the treatment. More 

frequent and more complete analyses were 

desirable in many instances, but few 

patients were willing to cooperate 
completely. 

These studies were supplemented by 

' work on dogs radiated over the abdomen 

with very large doses to accentuate the 


metabolic changes. 
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ACIO SOLUBLE PHOSPHORUS 


initial increase In animals receiving lethal doses, especially 
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1. Phospborus of Blood. The distinct 
changes in phosphorus were not so striking 
on the patients they were on dogs, 
especially those animals with large doses. 
As shown in the charts, where lethal doses 
with the water cooled tube were adminis- 
tered, transitory increases in the acid 
soluble phosphorus ol per cent 
coincident with severe nausea and vomit- 
ing. During this rise in acid soluble phos- 
phorus there ts a fall in 


as 


in 


100 is 


the hydrolysable 


ON OOGS AFTER IRRADIATION 


DAY 


7 4. 


7 al d 5. 


and especially inorganic phosphorus fol- 
lowed by distinct increases. 

2. Acid Base Balance. We 
to confirm the work of Hussey® 
hydrogen ion concentration 
well as in patients but found no distinct 
change in the CO, combining power 
of the blood corresponding with the work 
of Golden.'* As shown in the charts, the 
alkalosis begins very early and lasts for 
varying periods depending upon the dosage 
and tissue irradiated. In very large or lethal 
doses the alkalosis persists for days or 
until death occurs. With smaller dosage 
the pH returns to normal within the 24- 


were able 
as to the 
in dogs as 
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r 
CHART 2. Inorganic phosphorus; shows marked initial decrease within few hours after treatment. 
+. 
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Cuart 3. Non-protein nitrogen; shows initial decrease with later increase, especially in dogs 6, 7 and 8 which 
received lethal doses. 


| 
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IRRADIATION 
+ 
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hour period and is over compensated. This 
over compensation in the case of patients 
we believe often prevents acute symptoms 
after the second and subsequent treatments. 
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4. Amino Acids. Amino acids of the 
blood were investigated because they are 
decomposition products of protein; we 


believed they should be increased if there 


ire 
} 


DO6-9 INORGANIC PHOSPHORUS CO; + ph AFTER IRRADIATION 


Cuart 6. Inorganic Si CO, and pH; the onset of vomiting is coincident with an elevation in the pH and 
. depression in the inorganic phosphorus. The CO, shows only slight deviation from normal. 


3. Sugar Content of Blood. In dogs 
there is a consistent and immediate rise 
in the sugar curve, with fall and secondary 
rise on the third day. These increases are 


was sudden destruction of large numbers of 
cells in toto. The marked decreases noted 
suggest that the protoplasm of the irra- 
diated cells remains intact during the earl) 


FIRST DAY COND DAY Tr TH 


Cuart 7. Hydrogen ion concentration and CO,; there is an initial depression of the hydrogen ion concent 
with slow recovery along with general improvement in condition of the animal. COs, as in Chart 6, shows o1 
slight deviation from normal. 


greatly exaggerated by the influence of 
morphine and ether. The initial rise we 
feel may arise from hexoses of destroyed 
nuclei and deamidation of amino acids by 
increased enzymic action. 


and further that there is an increase 
of enzymic activity producing deamidation 
with result ant increases In sugar content. 
Non-protein Nitrogen. Numerous 
workers have noted increased non-protein 


stages 
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nitrogen in the blood but these changes 
come 18 hours to several days after 
radiation. Dodds and Webster!’ show 


distinct decreases in the urea of the blood. 
Qur animals show marked decreases in 
the non-protein nitrogen during the first 
hours with later increases of from 
mgm. per 100 c.c. 
lethal or lethal 
instances did the 
non-protein nitrogen sufficient to 
the term ‘‘acute uremia” 
Anderson and Kohlmann.!” 


75 100 

in those receiving near 
doses. In few 
increases in 


only a 
dogs show 


justify 
| 
suggested 
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have been demonstrated both on patients 
and dogs, especially patients with large 


tumor masses and dogs receiving lethal 
doses. At the same time we get distinct 


decreases in amino acids and non-protein 
nitrogen, furthering the belief that only 
the nucleus is destroyed in this early period. 
Only those animals receiving morphine 
and ether had a latent period similar to 
that described by Hall and Whipple;° 
however, these animals showed charac- 
teristic changes in the phosphorus content 


of the blood. This led us to believe that 
| 


DOSE AMINO ACIOS ¢ INORGANID PHO! PHORUS 
+ > EXAGGERATED TEN TIMES 


Cuarr 8. Chart of S-sugar, I.P.-inorganic phosphorus, A.S.P.-acid soluble phosphorus, N.P.N.-non-protein nitrogen 
and A.A.-amino acids in an animal receiving lethal dose. These curves on the same animal bring out 


the same points shown in Charts 1, 2, 3, 4 


Calcium of Blood. Attention has 
been called to decreases in sodium and 
potassium. Calcium has been empha- 


sized as showing slight increases and used 
as a therapeutic agent by Anderson and 
Kohlmann,!® Dodds and Webster.!’ Our 
results show a slight depreciation in the 
calclum content, but this seems of a 
secondary nature and possibly due to the 
sweeping out with the large increases in 
phosphorus. Anderson and Kohlmann!® 
reported a maximum increase of 0.6 mgm. 
per 100 c.c. while some of our experiments 
show decreases up to I mgm. per 100 c.c. 


DISCUSSION 


Immediate large increases in the phos- 
phorus content of the blood have been 
taken as an index of acute nuclear destruc- 
tion following radiation. These changes 


there was some deffnite protective action 
due to these substances. As 
Clowes,'® anesthetics reduce 
ability of both emulsion systems and 
protoplasm to water. Further, it is a well- 
known fact that both morphine and anes- 
thetics tend to increase the sugar content 
of the blood and to diminish the alkali 
reserve. The combination of these influ- 
ences, we believe, protects the organism 
from the immediate effects of radiation. 
Along with the phosphorus thrown into 
the blood by nuclear destruction there are 
certain other products of nucleic acid origin 
chiefly uric acid and a number of purines 
with basic properties. Uric acid has been 
found by various observers definitely 
increased in both blood and urine. The 
purines are reported increased in the urine. 
As shown in the charts we find increases 


cited by 
the perme- 


18 


s/ ] 
= 


62 Immediate Metabolic Disturbances Following Deep Roentgen-Ray Therap) 


in uric acid in the blood. In an attempt to 
determine the excess of purine bases and 
their decomposition products in the blood 
one dog which had received a lethal dose 
was exsanguinated on the fourth day. 

Following the methods of Sharpe and 
Williams,'® 350 c.c. of blood from this dog 
was transferred to methyl alcohol precipi- 
tating most of the proteins. The remainder 
of the protein was precipitated by lead 
acetate. The excess lead was removed by 
hydrogen sulphide. This gave, after treat- 
ment with platinic chloride, a_ filtrate 
from which 30 mgm. of gold chloride 
guanidine was obtained and further identi- 
fied as guanidine picrate. 


Since the blood contains only traces of 


guanidine normally, this demonstration 


is taken as evidence of large quantities of 


purines in the blood which act as bases 
themselves and which readily decompose 
into stronger and more toxic basic sub- 
stances including not only guanidine and 
methyl guanidine but also choline and 
neurine, as suggested by Pendergrass, Hay- 
man, Houser and Rambo.’ In continua- 
tion of this work we will endeavor to 
find simpler and more accurate quantita- 
tive methods so that a series of these 
determinations may be made. 

We suggest then that the acute illness 
starting within a few hours or during 
radiation is due to the immediate products 
of nuclear destruction of which the increase 
of acid soluble phosphorus is an index. 
These products in turn act as strong bases 
causing an alkalosis and acting like mono- 
valent salts as sodium bicarbonate and 
sodium citrate on all the cells of the body. 
This salt action may in itself cause wide- 
spread secondary destruction continuing 
the alkalosis, increases in purine bases 
and their more toxic decomposition 
products. 

The protective action of calcium salts 
on the cell through decreasing its perme- 
ability has been brought out by Loeb,”° 
and Osterhout”* in biological systems, and 
by Mathews,*! and Clowes'® in physical 
systems. The work of Bancroft?? and others 


emphasizes the antagonistic actions of 
calcium, magnesium, ‘barium, iron, etc., 


against monovalent actions of sodium, 
potassium, lithium and ammonium. Cal- 


and 


cium has been used in prophylaxis 
treatment of radiation reaction more 01 
less empirically, but we applied both to 
patients and animals primarily to deter- 
mine if there might be a protective action 
against organic bases, these being 
nium derivatives, resulting from nuclear 
destruction. The results are illustrated 
the cases cited below and in two dog 
recovering after receiving a dosage which 
proved rapidly fatal to other dogs of equ 
size and weight. 

Administered prophylactically the acute 
illness was slight. However, typical changes 
were noted in the phosphorus wore of 
the blood, and the animals died. Calcium 
lactate seemed as efficient as chlo- 
ride and produced no untoward symptoms. 
From the results obtained with this small 
series of patients and experiment: al animals, 
it is suggested that calcium 


ammo- 


lactate be 
used only in treatment until further obser- 
vations have been made as to the possibl« 
increased resistance to radiation of malig- 
nant cells following calctum administ: 
tion. The protective action seems to apply 
to both immediate and delayed effects 
of radiation. 


CASE 


Mr. W. C. R. 
sixty-three. 

Diagnosis. Carcinoma, antrum of 
stomach confirmed by operation, enlarged 
mesenteric lymph glands. 

Operation. Posterior gastroenterostomy. 

Roentgen Therapy. At this time the 
operative wound was healed and _ the 
patient was in fair general condition. 
The following is the record of the patient’s 
response to a single erythema dose delivered 
directly over the tumor mass anteriorly 
and the treatment given for this nausea. 

2:45 p.m.—Treatment finished and 
patient returned to his room. Shortly 
after this he became very nauseated and 
vomited several times every hour. 

5:45 p.m.—Calcium lactate (3 
intravenously 9g c.c. 

Calcium lactate (3 per cent by mouth 
drams 11 every half hour for three doses. 
Was much improved and vomited only 
twice afterward. 


REPORTS 


(Case 41809), aged 


per cent 


L 


8:00 p.m.—Ca. lact. (3 per cent) Intra- 
venously. No more vomiting. Comfortable 
night. 

8:00 a.m.—Vomited again. 
a.m.—Ca. _lact. 
25 c.c. intravenously. The same by mouth 
every half hour for three doses. 

9:15 a.m.—Nausea relieved. No vomit- 
ing. He was able to take a second dose of 
roentgen rays the same afternoon, with no 
resultant vomiting. 


9:00 per cent 


Mrs. A. W. Case 43406), aged thirty- 
three. 

Diagnosis. Squamous cell carcinoma 
cervix (section). Large ulcerating mass at 


cervix, fixation of pelvic organs, involve- 
ment of adnexa. 

Operation. None. 

Radiation Therapy. The patient received 
one course of radium therapy about six 
weeks previously with considerable relief 
from symptoms. The following is_ the 
record following one roentgen-ray erythema 
dose delivered over the pelvis anteriorly. 
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10:00 a.m.—No nausea. A second dose of 
roentgen rays the same afternoon with 
very slight nausea following. 

Mr. H. F. (Case 39554), aged thirty-two. 

Diagnosis. Adenocarcinoma, antrum 
of stomach proximal to pylorus (confirmed 
by operation), elands 
found at operation. 

Operation. Posterior 
tomy. 

Roentgen Therapy. The patient at this 
time was In good condition. 


several enlarged 


gvastro-enteros- 


8 /25/24—12:40 p.m.— Treatment ended. 
Ca. lact. (3 per cent) 15 c.c. intravenously 
before removal to his room. No nausea 
following this. 

8 /26/24—12:00 m.—Treatment ended. 


Vomited just at end of treatment. Ca. lact. 
3 per cent) 15 intravenously before 
removal to his room. Nausea and vomiting 
following this. 
1:45 p.m.—Ca. lact. (3 
intravenously. 
2:00 p.m. 


C.C. 


per cent) 20 Cc.c. 


Vomited once. 


2:00 p.m.—Treatment finished and 2:25 p.m.—Vomited once. No nausea 
patient returned to room. Became very following this. Soft diet in evening. Good 
nauseated and vomited every 15-20 appetite. 
minutes. 8/27/24—12:00 m.—Treatment ended. 

6:00 p.m.—Ca. lact. (3 per cent) 10 Ca. lact. (3 per cent) 20 c.c. intravenously 
c.c. Intravenously; the same by mouth before removal to room. No nausea after 
drams 111 every half hour. this. 

6:30 p.m.—Nausea relieved. 

9:00 p.m.—Again nauseated. Ca. lact. 

3 per cent) 20 c.c. intravenously. The 1. The phosphorus content of the blood 
same drams ut every half hour for three in both patients and dogs has a definite 
doses. Comfortable the remainder of night. relation to the dosage of roentgen rays and 

9:00 a.m.—Some nausea. Ca. lact. (3 the tissue irradiated. 
per cent) 25 c.c. intravenously. Same, 2. The large increases in phosphorus 
three doses drams 111 by mouth. and decreases of amino acids and non- 

Date H.P. AcS.P. Ca N.P.N. Sugar Amino 
Fasting 24 | 11.4 27.18 8.8 28 2.05 82.0 6.17 
3 hr. after treatment | 32.23 | 8.6 26.2 | 2.10 | 5.90 
Date | H.P. Ac.S.P. Ca N.P.N. Sugar ‘Amino 
Ack Acids 
4 hr. after treatment 7/1 12.85 
12.45 


« 
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protein nitrogen during the first hour 
following irradiation indicates a maximum 
initial effect upon the cell nucleus. 

3. Anearly distinct alkalosis of the blood 
is probably brought about by nuclear 
destruction yielding purine bases. 

The organism after moderate dosage 
rapidly returns to normal from this stage 
with a compensating mild in 
twenty-four hours. 

This acidosis usually protects the 
organism against any untoward effects 
after the second or subsequent treatments. 

Very heavy dosage or irradiation 
of large tumor masses is followed by 
gradually intensified alkalosis with lethal 
termination. 


acidosis 


Here there is a secondary salt action 


with widespread cellular destruction of 


both nucleus and protoplasm accompanied 
by high non-protein nitrogen, uric acid 
and guanidine content of the blood. 

8. The effects of irradiation are coun- 
teracted by substances which protect the 


cell, as cited above, namely, ether anes- 
thesia, morphine, glucose and calcium 
lactate. 
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results of inadequate protection 
against the harmful effects of 
dosage with roentgen rays that have been 
reported in the past are so appalling that a 
search for protection standards is one of the 
most important problems in roentgen-ray 
physics and roentgen-ray biology. Yet 
all efforts and attempts in this direction 
have, up to the present moment, been 
entirely empirical and have far not 
progressed to the stage where systematic 
cooperation between physicists and biolo- 
gists might form a basis for more conclusive 
practical results. 
Nev ertheless, 
of enough accurate 
roentgen-ray dosage 


OvVeT-=- 


SO 


now possession 
physical data on 
and on the penetra- 
tive and scattering effects of the rays, 
that it seems feasible to undertake an 
organized attack upon certain phases of 
this problem. In this paper therefore, 
presented an attempt to solve some of the 
physical phases of this problem, especially 
those which tend to make possible further 
progress in studying the protection ques- 
tion particularly trom the statistical and 
biological points of view. 

In this connection, attempts were made: 

1. To determine the physical factors 
upon which the doses depend to which, 
under varying conditions operating 
roentgen-ray tubes, an operator Is exposed. 

To collect data and to work out 
methods for calculating the effectiveness 
of protective materials and for calculating 
the thickness of such material required to 
produce a certain desired or predetermined 
degree of protection. 

To determine the protective efficiency 
and adequacy of already existing roentgen- 
ray installations for various amounts of 
work performed, and then to find the 
average dose to which an operator, under 
conditions now considered satisfactory, 
can be exposed apparently without danger. 

4. To derive simple formulae with which 


is easy to calculate the roentgen-ray 
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doses that have produced certain observed 
biological changes. 

This paper therefore intended to 
cover particularly the physical phases of 
the protection problem and in addition 
thereto there are considered some princi- 
ples and designs of protective shields and 
tube housings. 

At first thought it might appear simplest 
to design the protective shields and hous- 
ing devices for roentgen-ray generators so 
heavy that their opacity would be suffi- 
cient to stop practically all rays from 
reaching the operator or bystanders. It 
however, obvious that the protective 
shields and apparatus would then become 
entirely too heavy, unwieldy and costly, 
so that we must deal with an equilibrium 
between the amount of protection obtain- 
able and the weight and cost of the pro- 
tective shields. Every operator therefore 
must be content to receive within a given 
time, a certain quantity dose of radiation! 
and it is to be determined, evidently from 
biological observations just what that 
dose shall be to which the average operator 
can be exposed without danger to his 
health. Then from the dose so found and 
agreed upon, there will have to be calcu- 
lated the thickness or effectiveness of 
protective shields and tube housings. 

A second question arises in this problem 
with respect to the best and most favorable 
location of protective shields, i.e., whether 
they should be located near the source of 
the rays or perhaps for better effectiveness 
nearer to the operator. As there is, how- 
ever, no physical indication that the 
effectiveness of such materials does in any 
way depend on the intensity of the radia- 
tion, it follows that the fractional decreas- 
ing effect of a screen upon the rays does 
not depend in any way upon its location 
relative either to the source of the rays or 
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transmit a certain quantity t rays and even tro 
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to the operator. So it is actually found both 
by calculation! and by experiment that 
the protective screen for equal protective 
effectiveness can be placed anywhere 
between the source of the rays and the 
operator, wherever it is most convenient 
and adequate for electrical insulation or 
the protection of the roentgen-ray tube 
and current generating apparatus. 
However, the size or area of the protec- 
tive screen is determined by its location. 
If close to the source of the rays, then the 


shield may be considerably smaller in 
area than if it is placed a greater distance 
away from the source. On this basis 


therefore, there is a good amount of argu- 
ment possible in favor of a protective 
shield immediately surrounding the roent- 
gen-ray tube simply because such a shield 
would be considerably less heavy and less 
expensive, while at the same time hardly 
less effective as a protective shield, than 
one of the same thickness but much larger 


and located a greater distance from the 
tube. 
DERIVATION OF THE FORMULAE FOR CALCU- 


LATING THE EFFECTIVENESS OF 
PROTECTIVE SHIELDS 


The intensity of a radiation a certain 
distance from the tube is calculated as the 
product of the millamperes times the time 
divided by the square of the distance. 
This can be conveniently expressed by 
ma X t 

D2 

In ordér to calculate the erythema dose 
from the intensity at the selected distance 
from the tube it is necessary to divide 
the reading of the milliampere- minutes by 


the formula: 


the factor 6800.2 This factor is deter- 
mined for a distance of 50 cm. and combin- 
I | nate d the distance between the source o 
rays and the operat oleae x the location of the screen ym 
le operat a where ween these two points, then the 
I 
intensity of the radiation at the point x will be equal to 
(d — x)? 
The reduction due to absorption in the screen is , and the further 
lecreas¢ he radiation intensity when the rays reach the 
x)? I I (d — x)? 
yperator 1s . Hence we get - x or, 
. d? (d — x)? b d? 
simplified b* 4 , which is the expression of the inverse square law 
showing that the location of the screen does not affect the inten- 
sity of the rays at the place of the operator. 
Regarding the origin of this constant, vide, Mutscheller, A 
Ion meter for relative measurement of primary x-rays. Radiol- 
ogy, May, 1924, li, 330-333. 


Protection 


against Roentgen-Ray Dangers 

ing this operation with the above formula, 

ma X t X 50° X 100 
d? 6800 


somewhat simplified this formula becomes 
ma X t X 36.8 
d? 

The radiation dose thus found is at the 
given distance from the source of the rays 
and without protection shields. We will 
have then to decide upon a tolerance dose 
which can be considered harmless for th 
operator within a certain assumed period 
of time. This tolerance dose is at the 
present not definitely known but in the 
next chapter will be calculated the 
permissible per month on the basis of 
present standard installations. We there- 
fore determine the percentage reduction 
that must be caused in the erythema dos¢ 
as found with the above formula by the 
following proportion: 

. 2 
The oni x is the percentage reduction 
which must be produced with absorption 
material placed between the source of the 
rays and the operator. 

In the table are given the 
intensities of a radiation after it 
through various thicknesses of metallic 
lead or its equivalent. In the column 
headings are given the approximate aver- 
age wave lengths produced at the various 
voltages at which a tube may be operated. 


we obtain: 


or 


erythemas I 


dose 


percentag 
passes 


Thus for regular roentgenographic and 
roentgenoscopic work the average wave 


length 0.30 Angstrém is selected because 
even while a roentgenographic or roent- 
genoscopic tube may be operated at times 
with quite high voltages, it rarely happens 
that any great quantity of rays of a still 
shorter average wave length than 0.3 
A. is produced. For therapeutic apparatus 
the wave length 0.12 A. Is selected as 
representing the existing conditions, al- 
though under certain conditions it might 
also be possible that a somewhat shorter 
minimum wave length is produced. It 
does, however, not seem probable that any 
shorter average wave length is ever pro- 
duced with the generally employ ed clinical 
therapy apparatus; p a rule, the average 


wave lengths thus far me: asured are con- 
siderably longer. From the percentage 


| 
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reduction as above determined and with 
the voltage or wave length employed as 
above explained, the thickness of lead 
equivalent protective material required 
then read from the table. 

The method outlined in the preceding 
section of calculating the 


dose W hich 


passes through a protection screen of 
given thickness and given distance from 
the source of the rays consists of two 
separate and distinct steps. In the first 
place there is to be calculated the dose 
which an operator would receive at the 


given distance from the tube, but with the 
protection absent. Then, in the 
second place, there must be calculated or 
determined the amount of 
that which must be caused with 
protective screens so that the dose to 
which the operator is actually exposed 

not large enough to injure his health. 
We are at the present moment in posses- 


screen 


reduction ot 
ral sc 


sion of suflicient experimental data and 
information on the conditions as they 
exist in the typical clinical roentgen-ray 
laboratory so that with the previously 
outlined method we can calculate the 
actual dose which accumulates under the 


most varied conditions of operation, be- 


hind the screen or in any given place in the 


roentgen laboratory. Thus it is quite 
obvious that for instance, in the roent- 
genographic laboratory the average num- 
ber of exposures, in the roentgenoscopic 
laboratory, the average duration of the 
examinations, and in the ther: apeutic | labor- 


atory the average time of 
must be summed up 
period of time. Therefore, quite naturally, 
in a very busy laboratory there must be 
taken much more extensive and elaborate 
precautions than in a laboratory in which 
only an occasional examination is made. 

But there is still a third question; for, 
in order to be able to calculate the thick- 
ness of the protective material for a pro- 
tection shield, there must be known the 
dose which an operator can, for a pro- 
longed period of time, tolerate, without 
ultimately suffering injury, and to arrive at 
that dose, at least tentatively, several 
typical good installations and fair averages 
were taken as a basis for calculating the 
dose to which the 


treatments 


over a convenient 


Operators are now ex- 
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posed during the time of one month. Thus 
it seems that under present conditions and 
standards accepted at present, it is en- 
tirely safe if an operator does not receive 


every thirty days a dose exceeding 1400 of 
an erythema dose, and from the present 
status of our knowledge this seems to be 


the tolerance dose for all 
operating roentgen-ray tubes for roent- 
genography, roentgenoscopy and therapy. 
This dose, however, is derived from the 
average of a limited number only of typical 
examples, and is perhaps not yet suffi- 
ciently checked biologically and so it may 
happen that in the future this dose will 
have to be changed either to a larger or a 
smaller practical tolerance There- 
fore, close cooperation between physicists 
and biologists and a systematic coopera- 
tion of roentgenologists, and careful ex- 
amination of the blood and other organs of 
roentgen-ray operators will this 
point. 

We have now arrived at a stage where 
we have a method to calculate, with full 
consideration of the most varied condi- 
tions of operation, the dose which comes 
through a protection shield of given thick- 
ness. Then we also have tentatively agreed 
upon a tolerance dose that may be safe 
and permissible without the necessity of 
constructing too heavy, clumsy and un- 
wieldy protection screens and shields. We 
should therefore now be able to perform 
the reverse operation and to calculate the 
correct thickness of protective shields and 
protective screens for any given conditions 
of operation or any given conditions that 
may exist in various roentgen-ray labora- 
tories. This is indeed the operation which 
would be most often performed and it ts 
the operation for which this method ts 
primarily worked out. 

For the purpose of making such a calcu- 
lation, we shall now assume the following 
given conditions of operation and calcu- 
late the thickness required of metallic 
lead so that the operator does not receive 
a dose within thirty days that exceeds 
the admitted tolerance dose of 1499 of an 
erythema dose. We shall assume: 

A. A roentgenographic apparatus being 
used for an average of 50 exposures per day 
of 5 sec. each with 20 ma.; or 


conditions of 


dose. 


decide 


| 
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B. A roentgenoscopic apparatus being 
actuated for 2 hrs. per day with 4 ma.; or 

C. A deep therapy tube being actuated 
with 4 ma. for 10 hrs. per day. 

Then in case of total absence of any 
protective material at an assumed dis- 
tance of 10 feet from the source of the rays, 


there would be produced in one month of 


time, the following doses: 
50 X 5 X 20 X 30 X 36.8 


A. = 0. 
60 X 305° 9 
erythema doses 
2 X 60 X 4 X 30 X 36.8 
B. = 5.70 
3057 
erythema doses 
. 4 X 60 X 10 X 30 X 36.8 
So = = 28.5 
305° 
erythema doses 
These doses then will have to be 


reduced to the tolerance dose agreed upon, 
which operation is performed with the 
aid of formula No. 2, or if the tolerance 
dose is accepted as !;99 of an erythema 
dose then we find the percentage to which 
these doses must be reduced to be: 


= I.OI1 per cent 
0.99 P 


B. = 0.175 per cent 


= 0.025 percent 
28.5 35 P 


The next step consists in selecting the 
proper thicknesses of protective material 
to cause the reduction of the radiation 
intensity to the above found percentages 
of transmitted radiations; the actual thick- 
ness of absorption substance can then be 
directly arrived at either by calculation 
with the known absorption coefficients 
of lead or by reading the thickness required 
from a table prepared for this purpose. 

Such a table is given herewith and from 
it is directly obtained the percentage 
reduction of radiations of different wave 
lengths or various lead thicknesses. From 
this table we read the following thicknesses 
of lead required to produce the necessary 
reduction of radiation intensity to which 
within one month at a distance of 10 feet 
from the tube and in back of the lead 
screen not more than !499 part of an 
erythema dose is obtained. 


Dangers 


We find that there are required for: 

A. The roentgenographic equipment 
operating with an average wave length of 
0.17 A., a minimum of 1.2 mm. of metal- 
lic lead; 

B. The roentgenoscopic equipment oper- 
ating also with an average wave length 
of 0.17 A. requires a minimum thickness of 
1.8 mm. of metallic lead; 

C. The therapeutic apparatus operating 
under the conditions stated above at an 
average wave length of 0.12 A. requires 
a thickness of 5.6 mm. of metallic lead. 

As might readily be expected, the ques- 
tion of scattering of the radiation plays a 
very important part. Since it is well known 
that objects, especially metallic objects, 
when exposed to highly penetrating rays, 
emit a profuse and highly penetrating 
radiation, it could be concluded that if 
no such objects were exposed to the rays 
there would be less danger of over radia- 
tion. Furthermore, in view of the fact 
that the scattered rays are being emitted 
from such objects in all directions, they 
cannot be effectively screened off by pro- 
tective screens placed in the direct path of 
the rays from the tube, but the scattered 
rays rather produce: the effect of passing 
“around the corner.” It would, therefore, 
seem that a small screen behind which 
the operator may be placed is not at all 
effective as a protection device, no matter 
how thick its walls. There remain 
other ways in which satisfactory protec- 
tion against scattered rays is obtainable, 
namely, either to completely enclose the 
tube with a lead lined housing, or to 
enclose the operator in a booth closed on 
all sides. 

That the latter method is not practically 
feasible is quite obvious for the require- 
ments for ventilation, and illumination 
by daylight would be made so difficult and 
unsatisfactory that operators would suffe: 
from the lack of air and light with con- 


two 


sequences as grave and serious as those 
from over-dosing with roentgen ravs. 


While the preferred method would be to 
surround the tube with protective material, 
it is still to be decided whether the treat- 
ment room should be lead lined or whether 
the tube should be placed in a small lead 
lined housing. This question will evidently 
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decided decision 


be 
patient is to be exposed to the diffused 


by a whether the 
scattered radiation in addition to the 
directed primary application of the rays, 
or whether only the lesion to be treated 
should be irradiated, a minimum of rays 
being recetved by other parts of the 
patient’s body. This ts a clinical question, 
and can therefore not be decided 
discussion of physical problems. 
From the practical point of view, how- 
ever, there is this to be considered, that ifa 
small lead glass bowl surrounds the body 
of the tube, but which is open on top and 


in a 
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through the sides of which the tube arms 
project, it cannot produce any satisfactory 
amount of protection for the operator 
no matter how thick heavy its wall 
may be. The tube arms and upper part of 
the bulb are obviously transmitting prac- 
tically the full amount of the diffuse 
radiation inside of the bulb, which as is 
known constitutes about 50 per cent of the 
intensity of the rays generated in the tube. 
For the protection of the operator, therefore, 
there is only the necessary protection pro- 
vided, either if he is enclosed in a com- 
pletely lead lined booth, or the therapy room 


or 


TABLE GIVING THI PERCENTAGES OF RAYS TRANSMITTED THROUGH VARIOUS THICKNESSES O METALLIC LEAD OR 
rHEIR EQUIVALENT THICKNESSES OF LEAD SALTS 
Average Wave Length 

0.10 O.12 3 0.14 0.15 0.160 0.18 0.190 0.20 
Cm. 
Lead 

Absorption Coefficient 

14.3 16.2 18.5 3 24.5 28.1 32.3 37 12.3 48.3 54.9 
0.10 23.89 I9.76 15.6090 SO 5.606 6.002 3.941 2.435 1.448 0.794 0.410 
O.12 17.94 14.28 10.83 7390 5.269 3.419 | 2.004 1.160 0.621 0.302 0.137 
0.14 13.45 10. 33 7.480 5.052 | 3.226 1.948 | 1.081 | 0.552 | 0.266 | 0.115 ; 0.046 
0.16 10.12 7.405 5.1605 3. 298 1.975 1.110 0. 566 0. 263 0.114 0.044 0.015 
0.18 7.601 5.397 3.506 2.153 I.210 | 0.032 | 0.297 0.125 0.049 0.017 0.005 
0.20 5.708 3. Qo2 2.462 106 0.741 0. 360 0.155 0.059 0.021 0.006 0.002 
0.22 4.257 2.821 1.700 0.918 0.453 0.205 0.031 0.028 0.009 0.003. 0.00! 
0.24 3.220 2.040 5900 0.273 0.116 0.043 0.013 0.004 0.00! 
0.26 2.416 1.475 O.310 3Q1 0.170 0.007 0.022 0.006 0.002 
0.238 1.510 1.0606 0. 5600 0.255 0.104 0.035 0.012 0.003 0.001 
0. 30 1. 364 O.771 0. 356 0.1607 0.004 0.022 0.006 0.001 
O. 32 1.024 0.557 0. 207 ». 109 0.039 0.012 0.003 
0. 34 0.76090 0.403 0.184 0.024 0.007 0.002 
0. 36 0.575 0.291 0.127 0.04060 0.015 0.004 0.001 
0. 35 0.434 0.211 0.0385 0.030 0.009 0.002 
oO. 40 0. 320 0.001 0.020 0.005 0.001 
0.42 0.245 O.110 0.042 0.013 0.003 
0.44 0.184 0.030 0.020 0.008 0.002 
0.46 oO 135 0.058 0.020 0.0006 0.00! 
0.40 0.104 0.042 0.014 0.004 
0.50 0.078 0.030 0.010 0.002 
0.52 0.058 0.022 0.007 0.002 
0.54 0.044 0.016 0.005 0.00! 
0.560 0.033 0.003 
0.55 0.025 0.008 0.002 
0.60 0.019 0.000 0.00! 
0.62 0.014 0.004 
0.64 O.O11 0.003 
0.66 0.008 0.002 
0.63 0.006 0.002 
0.70 0. O0O4 0.00! 
72 0.003 
0.74 0.002 
0.76 0.002 
0.78 
0.80 00 
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is completely lead lined and the operator is 
stationed outside of the therapy room. 

On the other hand, when the tube ts 
completely enclosed with protective mate- 
rial and only a small opening is left for 
the useful rays to emerge, there are to be 
taken into account the scattered rays 
formed within the patient and in the 
objects in the direct beam of the rays. 
Generally the rays scattered by the osse- 
ous structures of the patient’s body, or by 
the metal or concrete composition of the 
floor or table, are of suflicient intensity 
so that the operator, in order to be safe, 
must still be further protected against the 
rays coming from the patient and objects 
exposed to the beam of the rays. This ts 
adequately done with a simple lead screen 
which should be closed and protected on 
three sides. The actual amount of the 
scattered radiation under these conditions, 
is considerably smaller due to the fact 
that the exposed volume is very much 
smaller and generally at a considerable 
distance from the location of the operator. 


Physical Standards of Protection against Roentgen-Ray Dangers 


As outlined in the preceding discussion, 
the routine of calculating the correct thick- 
ness of lead for protective screens under 
varied conditions of operating the roentgen- 
ray tube consists in the following steps: 

1. Calculating with formula No. 1 the 
erythema dose which an operator would 
recelve In case no protectiy e screens art 
present, 

2. Calculating with formula No. 2 the 
requisite percentage reduction necessary 
to reduce the intensity of the radiation 
down to that dose which has been found 
or admitted to be safe and harmless. 

3. Reading from the table the thickness 
of lead or equivalent protective materia 
required to cause the intensity reduction 
found necessary by computation with 
formula No 2. This would then be the 
permissible mintmum thickness of protec- 
tive material, and if it is found feasible 
regarding cost, weight and difliculty of 


manipulation, this thickness be 


further increased to any desired degree of 
protection. 
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THE PROPAGANDA FOR REFORM 


Our editorial in the November, 1924, 
issue of the Journal entitled “Our Own 
Propaganda for Reform” has _ brought 
forth the fcllowing editorial comment in 
the New York Medical Week of December 
20, 1924: 

“In the American Journal of Roent- 
genology and Radium Therapy for Nevem- 
ber the suggestion is made that the 
American Roentgen Ray Society, through 
its committee on Laws and Public Policy, 
establish a Propaganda for Reform in its 
specialty, analogous to that conducted 
by the American Medical Association for 
the entire domain of medicine. The Journal 
volunteers to support such a program by 
the use of its columns and editorial aid. 

“No one who is familiar with the 
extrinsic difficulties that have beset the 
progress of roentgenology can doubt the 
merit of this suggestion. The appeal which 
the x-ray holds for popular imagination 
lends itself readily to exploitation by 
charlatans. As a result, a branch of medi- 
cine which requires trained specialists 
is being practiced by large numbers of 
unqualified technicians and quacks. The 
roentgenologists will at once protect the 
public and safeguard their specialty by 
pursuing the aims proposed in. their 
journal. 

“This is not the first time that a group 
of specialists have employed their scientific 


association to cleanse their specialty of 


incompetence and fraud. The Section on 
Oto-Laryngology of the American Medical 
Association has long been seeking practical 
means to formulate and maintain stand- 
ards for the treatment of ear, nose and 
throat disease. These examples might 
well be followed by other special sccieties, 
which can furnish a valuable supplement 
to the excellent work being done by the 


Bureau for Propaganda and Reform of 


the A. M. A.” 

We believe that one of the most va!uable 
methods in any effort at reform is publicity. 
Readers are therefore requested to send 
to the Journal news notices, advertise- 
ments, or other material which illustrate 
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any of the 


the 
roentgen ray is used to defraud or mislead 


many ways in. which 


the medical profession and the public. 
On page 76 of this issue we are reproduc- 
ing the report of a chiropractor and the 
roentgenogram on which it ts based. How 
utterly ridiculous such a report is can be 
fully understood only by roentgenologists 
or orthopedic surgeons who are in the 
habit of studying carefully made stereo- 
scopic roentgenograms of the spine. 

RECOGNITION OF ROENTGEN- 

OLOGISTS 

AN INDICATION OF THE INCREASING IMPOR- 

TANCE OF ROENTGENOLOGY IN INTERNAI 

MEDICINE AND SURGERY 

There have been many recent indications 

that roentgenology ts filling tncreas- 


ingly tmportant place in both medicine 
and surgery. One of these indications 


is the large number of medical colleges in 
this country that now have separate and 
fully equipped roentgen departments in 
charge of a professor of roentgenology. This 
condition of affairs is so common now in 
our best colleges that the editor of this 
Journal was astonished upon a _ recent 
visit to one of our great schools to find 
little or no provision for teaching roent- 
genology. Here was a college magnificent 
equipped and manned for teaching and 
research in every other department but 
apparently the only place where roentgen 
work is done at all is in the department of 
anatomy. There presumably most cf the 
work would be done on cadavers and 
would be interpreted by an anatomist. 

The idea is still held by some teachers 
of internal medicine and surgery that 
roentgenology is not a special branch of 
medicine and surgery but that all its data 
may be communicated to students in the 
various other courses of the curriculum. 
We think that little argument is needed 
to prove that roentgenology has come t 
stay as a medical specialty. The mere 


fact that practically every advance in 


roentgen diagnosis has been brought about 
by the work of roentgenologists who have 
been specialists in this line should be 


sufficient indication that future advance 
may be expected only if this branch of 
medicine remains in the hands of men 
especially interested in it and especially 
equipped for it. 

The idea that medical students can be 
given any adequate grasp of this subject 
through casual mention of the roentgen 
findings in various diseases by teachers of 
internal medicine, surgery, or the 
special branches, we believe to be errone- 
It is, necessary to correlate 
the teaching in the department of roent- 
eenology with that of all other depart- 
ments, but the student will leave college 
with a broad 28 wwledge of the value cf the 
roentgen ray in clinical medicine onl) : 
he has been aioe the instruction of 
teacher well qualified to give him suck 
knowledge. Tc contend that it is impossi- 
ble to give an undergraduate the informa- 


Varlous 


Ous. ot course, 


tion and experience necessary to make 
him a specialist in roentgenology and 
that therefore there is no reason for a 


special! course in this subject is not to the 
point. The same argument would apply 
to many other subjects which occupy 
very important places in the curriculum 
Only a small percentage of medical stu- 
dents will become specialists in pathology 

or bacteriology, but it is nevertheless 
considered essential to give every one an 
extensive course in these subjects in special 
departments under the direction of special- 
ists in these branches. 

The majority of Class A medical colleges 
have given roentgenology recognition com- 
mensurate with its importance and we 
have no doubt that in the near future no 
medical college in this country will be 
considered a fully equipped and well 
balanced institution for teaching medicine 
unless it has a modern roentgen depart- 
ment under the direction of a_ roent- 
genologist who occupies a dignified place 
in the faculty. 

It is not only in medical schools, 
ever, but among the profession at 
that the roentgenclogist is being given a 
place on a par with his colleagues in 
medicine. There are many gratifying indi- 
cations of this tendency on the part of 
internists, and specialists to 
accept the roentgenologist as a consultant 


how- 
large 


surgeons, 
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on an equal plane with themselves. This 
is of sufficiently recent development to be 
worthy of remark. Elsewhere in this issue 
of the Journal will be found news items 
announcing the appointment of the head 
of the roentgenological department of 
one of our great universities as temporary 
administrative head of the department of 
internal medicine, and of the election of a 
roentgenologist as president of the Medical 
Society of the District of Columbia. For 
the past year a roentgenologist, Dr. Fred 
M. Hodges, has been president of the 
Academy cf Medicine of Richmond, Va 
In fact roentgenology has attained a 
particularly enviable standing in Virginia 
because of the high type of the men who 
represent it throughout the state, but it is 
not too much to say that the unusual 
recognition accorded it there is probably 
due to the ability and character of a 
pioneer representative of our specialty, 
Dr. Alfred L. Gray of Richmond. For 
many years Dr. Gray has occupied an 
influential position in the medical councils 
of his state and throughout the South. 
As dean and teacher in his medical college, 
as president of the Richmond Academy 
of Medicine and of the Virginia State 
Medical Society, he has constantly worked 
for the advancement of medicine in general, 
and roentgenology in particular. 

We could continue to name roentgen- 
ologists who have been honored by their 
colleagues in their local communities but 
these few examples serve to illustrate the 
point that the importance of roentgenology 
is being recognized by the profession at 
large. Along with this recognition and the 
honors bestowed upon representatives of 
our specialty goes increased responsibility. 
We must accept the burden of the research 
work necessary to clear up many important 
questions, that is, we must continue to 
contribute to the advancement of medical 
science as we have in the past. We must 
not only work for perfection in technique, 
which is the foundation of roentgenology 
as an art, but our background and training 
must be such that we can evaluate our 
findings in the light of a broad general 
knowledge of medicine. In a word, we 
must fit ourselves to occupy the high 
place as medical consultants which our 
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confréres are now showing themselves 


willing to bestow upon us. 


APPOINTMENT OF A PHYSICIST 
TO THE CHAIR OF ROENTGEN- 
OLOGY 


The recent appointment to the chair 
of roentgenology in a prominent medi- 
cal college of a gentleman who does not 
hold a medical degree revives a question 
which is of the greatest interest to all 
roentgenologists. The fact that Class A 
hospitals all favor medical men as roent- 
genologists has been of much assistance in 
the development of a proper appreciation 
of the importance of roentgenology as a 
medical specialty. 

The proprietors of the various non- 
medical x-ray laboratories will now 
undoubtedly take fresh heart and cite this 
appointment as evidence that the profes- 
sion is not a unit in its recognition of the 
standards of roentgenology. 

No matter how well trained an individual! 
may be in some phases of roentgenology 
it is certain that unless he has had a liberal 
medical education his services will be less 
efficient because of his lack of the broad 
view of medicine which ordinarily comes 
only to a medical graduate with thorough 
medical training and the proper back- 
ground of hospital and practical experience. 

That a knowledge of physics and tech- 
nique is necessary to the practice of roent- 
genology is recognized by everybody, but 
that the ultimate object of roentgenology 


is the diagnosis and treatment 
should be apparent to all. A teacher ot 
roentgenology without medical education 
and experience is therefore an anachronism 
that no modern medical 
tolerate. 

At the present time when the battle 
which the devotees of various cults areé 
waging against the medical profession is 
fiercely tought, it seems hard to realize 
the motives which prompted the authorities 
of the college in question to make such an 
appointment. From a_ practical stand- 
point, owing to the many ramifications of 
roentgenology in its varied uses by so 
many different specialties in medicine, the 
shortsightedness of such a policy is very 
apparent. 

The announcement of this appointment 
has created much adverse criticism 
this editorial is written as a protest against 
such an appointment. It is sincerely hoped 
that this ill-advised action will not be 
taken as a precedent by any other educa- 
tional institution in the country. 


of disease 


college should 


and 


DEATH OF PROFESSOR 
BERGONIE 


The recent death of Professor Bergonié 
of Bordeaux, accounts of which have been 
widely published in the public press, has 
removed another of the pioneer workers 
and investigators in the field of radiology. 
A full account of his life and work will be 
published in the next issue of the Journal. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 


AND NEWS ITEMS 


Items for this column solicited promptly after the events to which they refer. 


MEETING OF CENTRAL SECTION, AMERICAN ROENTGEN RAY SOCIETY, 


DETROIT, MICH., 


FEB. 19-21, 1925 


PROGRAM 


THURSDAY, A. M., FEB. 


Symposium on Breast Tumors. 

Re Pathology, Dr. P. F. MORSE, Detroit, Mi 

2. Surgical, Dr. J. C. BLoopGoon, Baltimore 

3. Roentgen Therapy, Dr. W. A. Evans, Det 
Michigan. 

4. Roentgen Therapy, Dr. A. U. D ARD 
Rocheste Minnesota. 

5. Radium Therapy, Dr 


IQ, 1925 


C. F. BurRNHaAM, Balt re, 


Maryland. Discussed by Dr. E. A. Cop nd 
others. 
FHURSDAY, P. M., FEB. IQ, I9Q25 
Symposium on Bone Malignancy 
1. R idiologic-pathologi Conterence Bone 


HICKEY. 


Boston, Massa- 


Sarcoma, Dr. WARTHIN and Dr. 
2. Diagnosis, Dr. A. E. 


chusetts. 


CODMAN, 


il Diagnosis, D A. B. 


3. Roentgenologic Different 


Moore, Rochester, Minnesota. 


1. Roentgen Therapy, Dr. Leucuria Yet 
Michigan 

5. Surgical Treatment, 

THURSDAY EVENING, FEB. 19, I925 

Address on Cancer—sy A. E. CopMAN, Boston, M 

chusetts. 
FRIDAY, A. M., FEB. 20, 1925 

Pape on some phase of “‘Physics of Roentgs 
Ther ipy”” Dr. A. W | RSKINE, ( edar R IK lowa. 

2. “Teratoid Tumor of the Testicle with Metastasis 


in the l ungs”’ Dr. I A. Pout E, ( leveland, O 
3. Subject unannounced—Dr. R. H. STEvVENs 


etroit, ichig in. 
Detroit, Micl 

4. Subject unannounced—Dr. L. R. Santi dt. 
Louis, Missouri. 

5. Subject unannounced—Dr. E. A. | r St 
Louis, Missouri. 


FRIDAY, P. M., 
1. Subject unannounced 
Michigan. 
2. Subject unannounced—Dr. B. H. NicnHo.s, 
Cleveland, Ohio. 
3. “The Surgical and Roentgenological Sigr 
of the Structure of the Hands of the Same Indiv 
-Dr. E. C. Hitt, Johns Hopkins Medical School, 
Baltimore, Maryland. 
4. “Brain Surgery, 


FEB. 20, 
Dr. H. 


Illustrating the Value of 


Ventriculograms in Diagnosis” —Dr. Ann 
Arbor, Michigan. 
5. Subject unannounced—Dr. E. S._ 
Chicago, Illinois. 
FRIDAY EVENING, FEB. 20, 1925 
Annual Banquet—Address, Diagnosis of Kidney 


Dr. W. F. Braascu, Rochester, Minnesota. 


Lesions” 


SATURDAY, A. M., FEB. 2! I1Q25 

1. Subject unannounced—Dr. LAWRENCI Rey- 
NOLDs, Detroit, Michigar 

2. Subject unannounced—Dr. EAstMonpn, 
Brooklyn, New York. 

2. “Roentgenographt Demonstratior of the 
Adenoid’’—Dnr. C. C. Granpy, Ft. Wayne, Indiana. 

1. ““Roentgenographic | lences of the Healing of 
Pulmonary Tuberculosis” —Dr. J. BuRNs AMBERSON, 
JR., I oomis, New York 

5. “Diaphragmatic Hernta’’—Dnkr. E. L. JENKINSON, 


Chicago, [linois. 


SATURDAY, P. M., FEB. 2I, I19Q25 
ARCHIE Hutt, 


1. “Fractures of the Os Calcis’’—Dnr. 
Detroit, Michigan. 
2. ““Bone Pathology of the Mound Builders” 


HuGuH Means, Columbus, Ohio. 


Dr. 


3. “The Roentgenologic Study of the Appendix: 
Biological and Anatomical Background’’—Dnr. E. H. 
SKINNER and Dr. E. R. Deweese, Kansas City, 


\Lissourt. 


1. ““A Report on the Graham Method of Gall-bladder 


Investigation’ —Dr. SHERWOOD Moore, St. Louis, 
Missouri. 
Subject unannounced Dr. THomas HAM, 
Des Moines, Iowa. 
SATURDAY EVENING, FEB. 2I, 


Lantern Slide Exhibit 
MEETINGS OF THE 
SOCIETIES 
We contemplate the publication of a list 
of roentgen society meetings such as that 
below, in each issue of the Journal, grad- 


ROENTGEN 


ually adding other home and _ foreign 
societies as the information reaches us. 


Secretaries of societies not here listed are 
requested to send the necessary information 
to the editor. 


New York Roentgen Society 


Secretary, Dr. Eugene V. 2d St. 


Powell, 217 | ist 


Meets monthly on second Mond New York 
Academy of Medicine. 

The Canadian Radiological Society 
Secretary, Dr. E. C. Brooks, Montreal. 

Annual meeting, Regina, Sask., June 15-109, 1925. 


Roentgen Ray Society of Central Pennsylvania 
Secretarv, Dr. W. E. Reiley, Clearfield, Penna. 
I'wo meetings a year, April and October. 


— 
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Che New England Roentgen Ray Society 
Secretary, Dr. Frank E. Wheatley, 520 Beacon 
St., Boston, Mass 


Meets monthly on third Friday, Boston Medical 
Library. 


Philadelphia Roentgen Ray Society 
Secretary, Dr. Eugene Pendergrass, University of 
Pennsylvania, Philadelphia. 
Meets monthly on first Thursday evening, Penn- 
sylvania Hospital. 


ROOM FOR REFORM 


In reply to the editorial in the November 
number of the Journal entitled “Our 
Own Propaganda for Reform” a roent- 
genologist has sent us the so-called “‘x- 
ray report” which we publish below, with 
the roentgenogram upon which this report 
is based. Our correspondent forwards 
them with the following remark: Inclosed 
please find a film of the lumbar spine which 
was taken by a chiropractic in New York 
City. The inclosed report speaks for itself 
and is certainly good evidence for propa- 
ganda for reform in roentgenology. This 
evidence was given to me by the mother 
of the patient.” 

Editorial comment on this will be 
found on page 72 
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Fic. 1. Roentgenogram upon which a chiropractor | 


the report given below. 


9881 REMARKS 


There is a right Botation 
in the lumbar region. 


Pelvis tilted-L-S 
Major Subluxations: 


Lumb ars-1 
Sacrum 


Fic. 2. A chiropractor’s report of roentgenogram examination, 


ed 


— 
ee 
== hs 
= 


Society Proceedings, 
CANCER OF THE LIP 
Epiror’s Note. The following letter 


of Dr. Bloodgood was published in 
the Journal of the American Medical 
Association, November 24, 1923, and has 
recently been sent by Dr. Bloodgood to 


the editor of this journal, with request 
for publication with editorial comment. 
It deals with a subject still under discus- 
sion, as is shown by quotations from an 
article by Douglas Quick in “Radium 
Report of the Memorial Hospital,” which 
we publish following Dr. Bloodgood’s 
letter. 

Readers of the re requested to 
discuss this subject in these columns and 
to present evidence in support of their 
views. There is little doubt that many 
roentgen and radium therapists have had 
experiences similar to that described by 
Dr. Bloodgood, namely, that they have 
been called upon to treat recurrent carci- 
noma of the lip, the only difference being 


Journal a 


that the original treatment was surgical 
excision. 

EXCISION OF A V-SHAPED PIECE OF THI 
LOWER LIP VERSUS ROENTGEN-RAY OR 
RADIUM TREATMENT 

To the Editor. This morning (Nov. 3, 
1923) a patient presented himself with a 
mass the size of an egg in the submental 
area and apparently somewhat fixed to 
the lower jaw. In March, seven months 
ago, a small ulcer on the lower lip was 
subjected to radium treatment and has 
healed, leaving a slight, umbilicated scar. 
The lesion, whatever its nature, had been 
present three months. It occupied the 


mucocutaneous border of the middle third 
of the left lower lip. It had apparently 
begun as a smokers’ burn in a patient with 
bad teeth. 

These are increasing in number. 
That IS, the lesion on the lip heals 
apparently heals, 


Cases 


or 


after the application of 


roentgen rays or radium, and then, a few 
months or years later, glands appear in 
the neck, which, when removed, prove to 


be metastatic carcinoma. 
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| would appreciate an opportunity to 
present to the larger audience of the 
readers of The Journal the following facts: 

Some years ago I made one report on 
the operative treatment and results of 
cancer of the lip, and there is in prepara- 
tion a second report on a larger number 
of cases. The conclusions of the first report 
are confirmed by the restudy of both old 
and new material, and the ultimate results 
up to date. 


If the lesion on the lip can be excised 


with a V-shaped piece and the wound 
closed without a plastic operation, there 
has never been a local recurrence, irre- 


spective of the pathologic condition, 
whether the lesion was benign or malignant. 
This operation can be done under procain 
within one-half hour, and the patient should 
not lose more than a few hours from work. 

The cost of such a minor operation in 
material and in time of patient and 
operator is small as compared with that of 
any other treatment, and it is my opinion 
that the results are the best. 

The piece sss from the lower lip ts 
subjected to microscopic study, and if 
the sections show cancer, the glands of 
the neck are removed (this can also be 
done under procain). When these glands 
show no evidence of metastasis, the 
percentage of cures has been 100. When the 
glands have shown metastasis, the per- 
centage of cures in the first report was 50, 
and in the second report will be somewhat 
larger. 

Now that the community is educated to 
seek advice early, the moment the lesion ts 
observed on the lower lip, I am able to 
divide the cases observed and reported by 
me into the following classes: 

The lesion on the mucocutaneous 
ake of the lower lip is small, of —— 
duration—a few di Lvs up to two weeks; 
is of the of a burn, a fever 
a vesicle, acing or a wart. The patient 
smokes or chews; the teeth may be ragged 


and dirty. The majority of these lesions 
heal by removal of the causes—tobacco 
and ragged, dirty teeth and instructing 


the patient to keep the teeth clean and the 

lip lesion covered with petrolatum. 
The lesion is of longer duration, 

still distinctly benign 


but 
leukoplakia, or the 
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chronic chapped lips of the smoker. Such 
lesions disappear when tobacco in every 
form 1 is removed. 

The lesion of the first group does not 
Pr Aa under treatment, or, when seen, 
is of longer duration. In this group one 
cannot distinguish between the benign 
and the malignant, clinically. 

The lesion is distinctly benign—a 
wart. 

The lesion is distinctly cancer. 

Groups 3, 4 and 5 should be subjected to 
immediate local excision under procain, 
and the operation on the glands of the neck 
performed, if the microscope pictures 

carcinoma in the primary lesion. 

If, instead of operation, these patients 
are subjected to radium, roentgen rays 
caustic paste fulguration, cautery—all 
without microscopic study—the lesion in 
the first group will be permanently cured, 
but the treatment deserves no more credit 
than the treatment by the removal of the 
cause and cleanliness. 

In Group 2, no treatment is of any value, 
unless the cause (tobacco) is removed, 
and if this is done any other treatment is 
unnecessary. 

In Group 3, any other treatment that 
does not permit a microscopic study will 
lead to the false conclusion, in many of 
the cases, that the treatment has cured a 
local cancer; and if the local lesion is 
malignant, just as in Group 5, the removal 
by operation, or the destruction or healing 
by any other treatment, is but a minor 
part of the treatment. It is essential to 
ascertain whether the locai lesion is 
cancer, and if it is, to remove completely 
the glands in the submaxillary and sub- 
mental areas. Today there is every evi- 


dence that complete removal of the glands of 


the neck offers more than any other known 
treatment. There is apparently no objec- 
tion to irradiate, either with roentgen 
rays or with radium, the lymphatic area 
before and after the thorough removal of 
the glands; but there seems no question 
that the removal of the glands is the essen- 
tial feature. In those cases in which the 
microscope fails to show metastasis, post- 
operative irradiation is unnecessary. 

I am willing to submit the accumulated 
evidence in the Surgical Pathological 


Laboratory of the Johns Hopkins Hospital 
to any investigating committee for com- 
parison with roentgen-ray, radium or any 
other type of treatment. This second 
yaper will soon be published. In view, 
1owever, of the growing tendency of 
members of the medical profession, not 
surgeons, to refer their patients with 
early lesions of the lower lip for roentgen- 
ray and radium treatment, it was my 
opinion that this warning, based on thirty 
years’ experience with more than 500 cases 
should be made, if possible, with the 
largest publicity. 

At the present time more than 60 pe 
cent of the lesions that I have excised from 
the lower lip are microscopically benign, 
and of the remaining 40 per cent, in more 
than 75 per cent the glands, when removed, 
show no evidence of metastasis. 


JOSEPH BLOODGOOD 


“Surgical experience with cancer of the 
lip has been relatively favorable, compared 
with the results obtained in epidermoid 
carcinoma elsewhere. Ewing quotes Fricke 
as placing the cures at 60 per cent and 
Steiner at 70 per cent for a five-year period. 
He also notes that surgical experience 
emphasizes the necessity of a_ bilateral! 
neck dissection. Ribera y Sans reports 96 
operative results, with 2 deaths, and 80 
apparently cured, although not all of 
these have passed even the a 
period. In a series of 200 cases Dollings 
reports 158 primary lesions in which opera- 
tion gave 70.7 per cent free from disease 
for three years and 69.6 per cent for five 
years. In a report of 33 cases Bloodgood 
found 26, or 78.7 per cent, well for five 
years. In 21 of these cases no metastases 
were found in the lymph-nodes removed, 
and of this group 20, or 95 per cent, 
remained well five years. Of 12 cases 
showing metastases in the nodes only 6. 
or 50 per cent, remained well five years, 
In a series of 516 cases operated upon, 
Broders was able to trace 306. Of the 
group traced, 182, or 59.5 per cent, were 
living and 169 or 92.8 of the living were 
free from disease. The average duration 
of the postoperative period was 7.76 years. 
One hundred and five patients with 
metastases were operated upon and ol 


| 
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these 69 were traced: 12 were living, and 
of these 10 from disease for 
periods ranging from 3.29 to 11.73 
No patient with extension to the deeper 
cervical lymph-nodes, or to more than 
one group of nodes, was known to be alive. 
Von Bonsdorff places three-year curves at 


were free 


years. 


SO per cent and has made the further 
interesting observation that go per cent of 
recurrences occur before the end of the 
third year. The difliculty of tracing post- 
therapeutic lip cases, especially, is very 
great, because many patients cannot be 
impressed with the seriousness of their 
condition and disappear from observation 


immediately the lesion or wound is healed. 


For this reason statistics are only approx!- 


mately correct, and it would be by no 
means fair to classify as unfavorable all 
patients who failed to report their condi- 
tion subsequently. However, a fair approxt- 
mation would seem to place the results 
at about 70 per cent clinically free of 


disease for a five-year period. 

““Such results would be excellent were 
they not obtained at the expense of great 
tissue. It is true that the 
radical surgical procedure, with a seven- 
out-of-ten chance of winning, is but a 
slight sacrifice in dealing with a disease 
which i is so often fatal. It is also true that, 
as long as we offer such a procedure as the 


sacrifice of 


final word, the average layman will hesi- 
tate to accept it until his best chance Is 
lost. While it is no fault of surgery 


that he hesitates, it is nevertheless h uman 
nature. 

‘The surgical procedure itself is open 
to criticism on two points. In dealing 
with the primary growth the usual method 
is the V-shaped incision. While 
termed a deformity of no consequence, 
it is nevertheless an uncomfortable defor- 
mity in most instances, et if an 
adequate operation has been done. The 
base of this incision is upward whereas 
the broad spreading infiltrating base of the 
neoplasm is downward. When we consider 
the two types of lip epithelioma, it is at 
once evident that the greater 
tissue is sacrificed in dealing with the less 
malignant of the two forms; and it Is 
undoubtedly, in many cases, the hesitancy 
on the part of the surgeon to make a sufli- 


this is 


amount of 
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cient sacrifice that accounts for so 
local recurrences in the 
least, the method 
unscientific. 

‘In dealing with the cervical 
routine bilateral block dissection is tol- 
lowed as the orthodox procedure. This 
surgical viewpoint has been forced by the 
fact that a much higher death-rate ensues, 
once metastases have become firmly estab- 
lished in the glands. Bloodgood’s report of 
20 out of 21 cases, in which no metastases 
were found in the after removal, 
remaining well five years, is indeed strong 
evidence in favor of early block dissection 


of the neck. Only, 


many 
say the 
awkward and 


scar. To 
is both 


nodes the 


nodes 


50 per cent of his cases 
with glandular involvement remained well 
five years. In Broders’ statistics of 516 
cases operated upon, the — nodes 


were removed in 449 cases, or 87 per cent. 
Of these, glandular metastases were found 
in only 105, or 23.38 per cent. In other 
words, 344 patients, or 76.6 per cent—at 
least nearly that number, allowing for 
some failures to demonstrate existant 
metastases—were operated upon unneces- 
sarily. If every with cancer of the 
lip is to be subjected to such a blanket rule, 
an appalling number of unnecessary opera- 
tions must be undertaken. The method 
does seem unscientific 

“Conclusions. In our opini ion the pri- 
mary lesion in epithelioma of the lip should 
be managed entirely by the use of radium. 
For the average case surface radiation is 
sufficient, while in a few of the most deeply 
infiltrating lesions this surface application 
should be supplemented by the use of 
radium emanation embedded interstitially. 

“The cervical nodes should be treated 
conservatively. External radiation to the 
neck is indicated at once in all cases 
admitted tor treatment. Following this, 
cases without palpable nodes should be 
kept under observation after a sufficient 
period of external radiation. If nodes are 
present or appear subsequently, a com- 
plete unilateral neck dissection under local 
anesthesia, coupled with the use of radium 
emanation in very weak tubes _ buried 
throughout the wound, is indicated. Dis- 


Case 


section of the opposite side may be done 
subsequently if indicated by the presence 
following 


of nodes. External radiation 


| 


So 


operation is advisable in the majority of 
Cases. 

“While the time factor is still too short 
to permit of comparison with surgical 


statistics, we feel convinced from our 
experience in this group of unselected 


cases that radium deserves the foremost 
place in the treatment of lip cancer. If 
properly applied it bids fair to produce 
results surpassing our present surgical 
statistics. These results can be obtained 
with a minimum sacrifice on the part of 
the patient. Except in the event of a neck 


dissection, his daily work need not be 
appreciably interrupted. The resultant 
scar IS, IN most instances, scarcely dis- 


cernible. By the conservative treatment of 
cervical nodes a vast amount of needless 
surgery can be eliminated. All this tends 
to remove doubt and fear from the mind 
of the patient and promises to bring him 
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for advice and treatment at an earlier at 


more favorable time in the course of 
disease than heretofore.” 
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DEPARTMENT OF TECHNIQUE 


M.D., Pennsylvania Hospital, Phil: 


adelphia, Pa 


In this department will de publishe d Jrom time to time, as materidi ts available, suggestions jor improvement in technique. 


A CODE 


BY SAM W. 


CODE system for cross indexing 
4 records of patients was devised by 
the late Dr. James G. Van Zwaluwenbure 
of the Department of Roentgenology, 
University of Michigan Hospital. This 
system is still in use there and has been 
carried to several other institutions by 


+ 


men trained under him and subsequently 
by those trained by his successor. 

The system to be described this 
article was planned to take care of existin 
conditions as efficiently as possible with 
the aid of the clerica! force then emploved. 
yreanized roent- 
gen depa rtment has its own routine method 


Practically every well « 


and of filing reports 
and films. This is usually either part of 
the regular system of that particular Nospli- 


of registerin Datients 


tal o1 ottice, ( has been adapted to meet 


local panne fl However, most of the 
laboratories now using this particular 
cross Index system have adopted the entire 
‘paper work” making up the combination, 
although such a procedure is not necessary, 
as the cross index can be used alone. 

A large number of institutions require 
a yearly report to be submitted, showing 
in detail the work done by each of the 
departments. To prepare such a_ report 
usually requires a great deal of work on 
the part of the clerical force. In teaching 
institutions where considerable lantern 
slide work is done, unless reductions are 
made before films and records are filed, 
oftentimes many favorable cases are lost. 
Then too, cases of like or contrasting 
nature are desirable for demonstration 
purposes and lectures. Likewise, members 
of the staff of other departments In prepa- 
ration of papers or lectures, often cal! upon 
the roentgen department for slides, films, 
diagnosis or any other data in certain types 
of cases. To meet such existing conditions, 
Dr. Van Zwaluwenburg installed his cross 
index registering and filing system 


a sheet of paper divided 


SYSTEM FOR CROSS INDEXING RECORDS 
DONALDSON, M.D. 


IICHIGA 


le requisition blank (Fig. 1) consists of 
perfcrations 

into three separate parts. The upper 
portion Is used as a receipt, the middle 
No, 779 

PATIENT'S STATEMENT 


_ SEP 2 


E-BAY REQUISITION Dat 192 


Name of Patient Hndersen 7 


Charge acct. of 


UNIVERSITY HOSPITAL 


Charge, $ 


ACCOUNTANT’S RECORD 
we SEP 24 1928 


E-RAY REQUISITION 


P 
Name of Patient son, Je h 7 L. 


SUR NAME TAN NAME INITIAL 


Charge | acct. of pet tant - 
Address s 1A3 Water st Datrert, Mh 


——| Ward Sv 
——j| No. Examination No G5 
10 8% il 4 F 
Ai 
TOTAL CHARGES 
Charges approved 
_Supt. of Hospital 
X-RAY REQUISITION 
pas SEP 241920 ws 
P Name of Patient Finderson 
6 779 0 _ — 
6%! 8 | 10 | 8% 11 | 14) F 
wry? FOTAL CHARGES) 
History 


Provisional | Diagnosis 


State definitely what is desired 65° 


Signed by MD 

iG. 1. Requisition blank. Upper portion to patient 


for receipt, middle part to business office and lower 
part filed with patient’s record. 


Send Report to 


part as the accountant’s record in the 
business office, and the lower slip as part 
of the information relative to the patient 
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and ts filed with the record of that indi- 
vidual. All records are filed in separate 
envelopes, alphabetically according to 
name. Additional data are added to the 
face of the envelope whenever the patient 
has a new examination (Fig. 2). 

All departments are furnished a supply 
of requisition blanks and in addition, a 
list of examination numbers (Fig. 3). 
Examinations are requested by number 
with whatever additional notes the refer- 
ring physician may deem it advisable to 
add. 

When the patient and requisition reach 
the roentgen department, the clerk there 


genographic room. When the examination 
is completed, the technician makes note, 
in the alloted space, of the number ‘and 
size of the films used. This is for the infor- 
mation of the clerk when making out th« 
record envelope and the film labels (Fig 
5). 
The reading file contains one hundred 
folders with numbers 00 to gg, that is, 
corresponding to the plate markers, and 
in these folders are placed the films afte: 
they are dry and labelled with a sticke: 
showing the entire serial number. The film 
files are numerical and correspond to th« 
serial numbers given the patients. When a 


Neme ANDERSON, L. 
‘Bate Ex ir 14! F| Physician No. 
WAN 43 1923) (220 | Dee 151782 
sep 65 21 Doe (67790 
| | | | 
612 - Cl 623- FA 
Diagnosis 


- 


Fic. 2. Patient’s record envelope. These are filed alphabetically and contain all reports 
and correspondence relative to that individual. The data shown on the face of the 
envelope are taken from the requisition and report of films. 


ascertains whether or not the patient has 
an old record in the department. If so, 
this record is removed from the alphabeti- 
cal files in order that it may be given a new 
number, in addition to those it may already 
have, this number corresponding to the 
one given to the new requisition. 

Various data are now entered on the 
“day sheet” (Fig. 4) in the line with 
the name and number of the patient. Each 
new or return patient receives the next 
successive serial number following the 
last admission and the last two digits of 
this number are used as a plate marker. 
One hundred tags numbering from 00 to 
99 are used as plate markers, the tag show- 
ing the last two digits of the serial number 
on the request accompanying it tothe roent- 


patient is a return, all of the former films 
of that individual are taken from the film 
files and a dummy card (Fig. 6) left in 
their place. This form is also used as a 
memorandum receipt when films are 
removed from the files for any purpose. 
The old films are given the same serial! 
number as the new films and are placed in 
the folder with the new films so that when 
a reading of the latter is made they may be 
used for comparison or reference. In this 
same folder, as additional information, 


is placed the lower portion of the requisi- 
tion and old record envelope if the patient 
has one. 

When the films are read and a diagnosis 
made, a code is given which designates the 
pathology and anatomical location of the 


ry 
— 
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lesion. All reports are made in duplicate, 
the original for the referring physician, 
and the duplicate for departmental files. 
The code is tnserted by the stenographer 
in the lower left hand corner of the report 


LIST OF X-RAY 


Note: This schedule is for the use of the 
ordering x-ray examinations. Under no circum 
ed with patients. Should a patient wish to make 
referred to the main office. Please order by num 
Additional instructions may be given in the spac 
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decimal part of the fraction. As stated 
before, examinations are requested by 
numbers which divide the skeleton into 
certain numerical sections, Le. 10-20 
the head, 60-70 the lower extremities, 


EXAMINATIONS 


Medical staff of the Hospital for information in 
stances should the schedule of prices be discuss- 
any special financial arrangement he should be 
ber to avoid confusion and misunderstanding. 
e provided for that purpose. 


Schedule | Schedule 
10— Head, General, -- - g | 50— Upper extremity, General, — f 
11—Lateral Head, f | 51—Hand, d 
12—Sella and base, f | 52—Wrist, d 
13—Accessory sinuses — ej 53—Forearm, — —_ — d 
14—Mastoids, — - e | 54—Elbow, 
15—Teeth, — — h | 55—Humerus, — — — d 
16—Sweet Localization, | 56—Shoulder, d 
17—Jaw, — — d 57—Clavicle, — d 
20— Spine, General, g 60— Lower extremity, General, — 4 
21—Cervical Spine, e 61—Foot, e 
22—Dorsal Spine, f 62—Ankle, e 
23—Lumbosacral Spine, f 63—Leg, e 
30 Thorax 64—Knee, e 
31—Thoracic Viscera, - f 65—Femur, e 
32—Orthodiagram, - b 66—Hip, e 
33—Thoracic Parites, - f 67—Pelvis, = _ ow f 
34—Oesophagus, Opaque meal d 68—Both Hips, 
40— Abdomen, 70— G-U tract, 
41—Barium by the mouth, g 71—G-U tract for stone, — f 
42—Barium per anum, -- : f 72—G-U tract, opaque inject, — f 
43—Fluorescopic, forn. body, b | 73—Combined 71 and 72, — g 
44—Pneumoperitoneum, gen. f | 
| 80— Treatment, a 
45—Pneumoperitoneum, pelvic, e | 
46—Injection of sinus tract, — f | Photograph, 
Fic. 3. List of examination numbers to be used by referring physician to designate part to be examined. 


and from there copied on the lower left 
hand corner of the record envelope. 
This cross index system of symbols is 


etc. Now the anatomical portion of the 
code takes as a basis this division but 
increases it one digit, making hundreds 


somewhat similar to the decimal filing instead of tens for the main division, but 


system, but uses letters instead of the further subdivides the anatomical sections. 
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For example examination #13—sinuses, is 
subdivided in the codes into 132—maxil- 
lary, 134—ethmoid, etc. 

The lettered portion of the diagnostic 
code was made up primarily of an alpha- 


DATE 
—— = —— 
—+—+ _ —+-++ ++ 
ith, Carl | 778 4 | | 
Wagner, Miss Ellen B7787 | 
Sanders, My Mery & (32, 67784 
Jonwson bee is 87789 i 
Andersen, Sohn 658779 0 
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cuide cards of all the numerical subdivisions 
of the body, the other drawer, guide cards 
of the diagnostic letter code (Fig. 
After the report is rendered, a record enve- 
lope is made up, unless patient has an old 


192_ 
+ so} + + 4 4 dehnsen 


Fic. 4. “Day Sheet.’””’ Departmental admission office record. Shows name of referring physician, name of patic 


primary or secondary appearance of patient, examinat 
referred and financial classification. 


betical index of diagnoses and by taking 
the first letter of each word, as for example: 


Lue s, joint, Charcot 
Neoplasm, carcinoma, metastasis. NCM 
Tuberculosis, pulmonary, healed rPH 


. 67790 


we 9 23 24 Anderson, John L. 


number, 


serial number, department fron 


record. The necessary data for this record 
envelope are obtained from the lower por- 
tion of the requisition and the code show: 
on the detailed typewritten descriptio: 
of the films. 


Bone and Joint Surgery 


Fic. 5. Gummed stickers used as film labels. One sticker made for each film. 


Wherever possible this plan was carried 
out, but as additions and corrections had 
to be made until the code was complete and 
as etiology had to be considered in differ- 


wee 


Signed. ... 


Fic. 6. Dummy card. When films are removed 
explaining disposit 


entiating conditions, some of the code does 
not strictly follow this rule. Each letter of 
the alphabet is used for subdividing the 
conditions, adhering as closely as possible 
to the alphabetical index rule. 

Two index card drawers are maintained 
for the current files. One drawer contains 


The following information: serial ’num- 
ber, number of films, entire code and name 
of patient, is now copied on an index card 
under each section of the code. That 


DUMMY CARD 


from the files this form is left in their place, 
ion of the film. 


the cards filed with the numerical guides 
have the same information relative to the 
same individual patient as the cards unde 
the lettered guides which bear the same 
name and serial number. All gastrointes- 
tinal cases or cases showing use of a con- 
trasting medium, have a code symbol for 


| 
- 
number of plates 
For .. ... Clinic 


A Code 


that especial technique, viz., JBO-barium 
by mouth, JC-collargol injection, etc. 
A gastrointestinal examination which re- 
sulted in the diagnosis of a carcinoma of 
the pyloric end of the stomach would be 
coded as follows—JBO 412.NC. 
Conditions which have no especial let- 
tered code are classified a 
and receive the letter M 


**miscellaneous’ 
the diag 


‘NOSIS. 
Separate cards are used for these diagnoses 
under the guide M. Examples—-626-M 
bunion), 6241-M Schlatter’s Disease) 


indexed on the nu- 
as usual but one would be 
placed on the bunion card under the M 


These codes would be 
merical cards 


guide, the other under the same guide 
letter but on the Schlatter’s disease card. 
[his system if properly used will be 


found very efficient and will give the office 
1 alphabetical file of the complet record 


Fic. %. 
cards in these 
code symbols. 


Index card drawers of current Guide 


letter 


Cases 


drawers show numerical and 


of all patients, a numerical file of films and 
across index of diagnoses, both pathologi- 
cally and anatomically. 


A few examples show the many uses of 


this system. Assume that It Is necessary 
to have several cases of carcinoma of the 
G-I tract. Under the guide card 300 the 
cases showing NC may be used, and per- 
haps one 360-ZP selected as a point in 
differential diagnosis. These will show the 
lesion in the esophagus. Under guide cards 
411-412-413 the desirable NC cases can 
be selected for showing the lesion in the 


different portions of the stomach. In the 
same manner cases in the large bowel 
may also be found. The serial number of 
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the case shown on the index card facilitates 
the removal of the films. They are of course 
refiled according to number or a dummy 
card left in their place. Again assume a 
report is desired to show the number of 
cases of foreign bodies in the eye which 
have been examined during a_ certain 


interval. Obviously the number of cases 
PATIENT'S STATEMENT 
Name P 
a 
8 
ee Charge acct { 
A 
—_ Address 
B Ward 
Cc 
D TREATMENT 
A 
H pital 
wane 
P pare 
TREATMENT DIAGNOSIS 
A in Parient 
B Our Patient 
Cc State Parieet 
REMARKS 
Fic. 8. Treatn equ ( 


coded BEE during that interval of time 
on cards under the 160 guide will give the 
answer. 

In regard to treatment cases, practically 
the same system of registration by serial 
number is followed, except the lower por- 
tion of the requisiti yn IS sO constructed 
that the technique used can be noted, 
the other two —. of the requisition 
being the same (Fig. 8 

The cross index code for such cases uses 
the same numerical subdivisions for areas 
treated. At times, until a complete code is 
made up, it may be found necessary to add 


numbers to designate the area, merely 
increasing the number of guide cards for 


new areas. The diagnostic code is made up 


= 
| 
ena 
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in the same manner as the roentgeno- 
graphic diagnostic code, that is by indexing 
the conditions and by taking the first 
letter of each word. Neoplasms would of 
course fall under the heading of N the same 
as in the diagnostic letter division, L.e. 


Neoplasm, sarcoma......... NS 
Neoplasm, epithelioma. . NE 
Neoplasm, Hodgkin’s. .. NH 
Neoplasm, lymphosarcoma NLS 
PA 
Pruritis, vulvae......... P\ 
Thyroid, exophthalmic TE 
Verrucae, palmar VPA 
Verrucae, plantar VPI 


The above are only samples and show 
that one can construct his own code or 
make additions and in that way be more 
familiar with the symbols. 


2 bAS-FA Sones, H, 
_ 2 FA Wampton, Mary E 
67190: 2% 623-FA | Quaerson 

$23 - 


| AN | | | Findersens 


— 
Fic. 9. Cards used for cross indexing records. 


To one who is familiar with this system 
of keeping records and with using it every 
day it presents untold possibilities. Infor- 
mation concerning cases is always avail- 
able on short notice, thereby increasing 
the efficiency of the office, and although it 
presents the problem of some increase in 
clerical work, the return for this labor is 
a set of records in which every individual 
in the department takes pride. 


The following code is the one now in use: 


100 
110 
120 

130 
132 

133 
134 
135 

140 
1450 
160 
170 
150 
190 
IgI 


200 
210 
220 
230 


240 


300 


310 
313 
314 
315 
316 
317 


320 


400 


401 
410 
41! 
412 
413 
420 
42! 

22 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
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HEAD 
Calvarium 

Base 

Sella turcica 
Sinuses 
Maxillary 
Sphenoid 
Ethmoids 
Frontals 

Ear and mastoid 
Teeth 

Eve 
~Jaw 
Nasopharynx 
Pineal gland 
Small 
face 


NECK 
Cervical spine 
Cervical ribs 
Thyroid 


Lymph glands of the 


neck 
CHEST 


Lungs 
Parenchyma 
Pleura 
Bronchi 
Trachea 
Larynx 
-Thymus 
Diaphragm 


HEART 


Myocardium 
Pericardium 
Aortic valve 
Mitral valve 
Pulmonary valve 
Tricuspid valve 
Valvular disease 
Aorta 
Orthodiagram 
Mediastinum 
Ribs 
Sternum 
Esophagus 
Dorsal spine 


ABDOMEN 


Peritoneum 
~Stomach 

Cardia 

Pars media 
Pylorus 
Duodenum 

Upper small bowel 
Lower small bowel 
Colon 

Cecum 

-Ascending colon 
Transverse 
~Descending 
-Sigmoid 

Liver 

Appendix 

Spleen 

Omentum 


bones of the 


440—Gall-bladde 
450 Pancreas 
460—Kidney tract 
461—Kidney cortex 
462—Kidney pelvi 
403 Ureter 
464—Urinary bladde: 
465—Urethra 
466—Prostate 
467—Rectum 
470—Lumbar spin 
475 umbosact il 
lation 
480—Sacrum 
485—Sacrotliac 
tion 
490—Retroperitone 
structure 
500—SHOULDER AND 
ARM 
510 Joints 
511—Shoulder 
4512 I Ibow 
513—Wrist joint 
514—Fingers 
515—Bones of the wi 
520 Bones of the 
521 Clavicle 
522—Scapula 
523—Humerus 
524—Bones of the | 
arm 
5241—UlIna 
5242—Radius 


525—Bones of the hand 
520 Metacarpal 


527 Phalangeal 
600—PELVIS AND LI 
610—Joints 
611—Hip 
612 Knee 
613—Ankle 
614—Small bones of 
feet 
617—Ischium 
621—Pubis 
622—llium 
623—Femut 
624—Leg bones 
6241—Tibia 
6242—Fibula 
6231—Patella 
625—Bones of the tars 
626— Metatarsal 
627—Phalangeal 
628—Os calcis 
700—Experimental 
series 
800—PELVIS 
Sol Pelvic peritone un 


802—Pelvic tumor 
803—Pelvic procidenti 
804—Pregnancy 
810—Uterus 
811—Isthmus of uterus 


G 


321 
322 
323 
323 

323 
323 
323 
324 
325 

340 
350 
300 
370 


812—Fundus of uteru 


Ss 


520 Tubes 
830—Ovaries 
840—Broad ligaments 


DIAGNOSTI¢ 


A-A—Anomalies 
Al Sacralization of 
lumb spine 


AP—Pes planus (flat f 
AZ Spina bifida 

BB Foreign body 
BA—Bony ankylosis 
BC Calculus 
BCG—Biliary 
BCR—Urinary 

BC Salty iry 


BI Extraneous 


CODI 


the 


oot 


BEI In the eye 

BI O In the esoph igu 

BET—In the trachea 

BEL Unclassified 

BM Joint mice 

BP—Psammoma 

BCP Prostatic calculi 

CC—Inflammations 

CA Atrophic arthritis 

CAD—Arthritis defor- 
mans 

CAP—Chronic appendici- 
tis 

CAPI Mesenteric lymp- 
hoid | yperplasia 

CAV—Villous arthritis 

CD—Dry or fibrous 

Cl With fibrous 

CFJ—Ankylosis 

CsS—Congestion 

( H Hypertrophic 

CHI Traumatic arthri- 


tis 
ClI—lInfectious arthrit 


itis 
hitis 
neu- 


lis- 


ner- 


sinusitis 


ima- 


CES Lumbosacral 
thritis 
CO—Inflammatory osteo- 
phytes 
CP—Purulent 
( PA Purulent arth 
CPB—Chronic brone 
CPC (croupous p 
monia 
CPI I mpyema 
CPG—Gall-bladder « 
case 
CPD—Polypoid dege 
ation 
CPL—Broncho-pneu- 
monia 
CPM—Mastoiditis 
CPME—Otitis media 
CPO—Osteom yelitis 
CPP—Pyelonephritis 
( Access« Ty 
CPI Unclassified 
CPV—Pelvic inflan 
tory 


CSA—Serous arthritis 


CS—Serous inflan 
tions 

CSC—Pericardial 
sion 


CSM—Asthma 


ima- 


effu- 


CSP—Pleurisy with effu- 
sion 

CSR—Spondylit rhiz- 
omelique 

CSI nclassified 

CPZ—Emphysen 

CPR—Pleurisy 

Cl Peritonitis 

DD Disl cat 

DC—Congenit lo- 
cations 

DR Dislocatior re- 
duced 

DI Praumatic 
tion 

FI Fracture 

FA—Simpkle 

Comminuts 

FD—Fracture d Ca- 
tion 

FI | piphyse 

FI Infected 

FG Greenstick 

| Impacted 

F\M—Compound fracture 

FI Plated fract 

FP—Pott’s fracture 

FS—Spontaneou 

FTC—Torn cartil 

Fl Unclassified 

F\W Colles’ fracture 

FH Healed fr cture 

GI Gastroenter 

GR—Gastric retent 

GS Intestinal st 

GJ—“Jejunal d 

HH—Hemorrhags 

IS Lliac stasis 

JJ Injections 

JB—Bismuth or b 

JBA—per anus arium 
enema 

JBO—By mouth (b m 
meal) 

JBS—Injection of us 
tract, paste 

JC—Collargol 

JT—Thorium 

JG Gas 
tion 


JI I ipiodol 


KK —Pneumoperitoneum 
eynecologic 
KA—Anomaly 
KCF—Adhesions 
KCI—Acute inflamma- 
tion 
KCP—Purulent collec- 
tion 
KCS—Serous exudate 
KCU—Unclassified in- 
flammations 
KDD—Downward dis- 


placements 


KDL—Lateral displ 
ments 

KDL Upward displace- 
ments 
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KH—Enlargement 
KNC—Carcinoma 

Kk. NF—Fibroid 
KNS—Cyst 

Unclassified 
KOD—Operative defect 
Kk P—Pregnancy 

kK PT—Twin pregnancy 


KSA—Senile atrophy 


1—Syphilis 
1.B—Bone syphilis 
1.C—Congenital syphilis 
L.J—Joint syphilis 
1.P—Syphilitic periosti- 
tis 
LJC—Charcot joint 
\iM—Miscellaneous 
\iA—Acromegaly 
MG—Goldthwaite’s dis- 
ease 
M1IS—lIliolumbar strain 
\IH—Myocardial hyper- 
trophy 
\MW—Myocardial weak- 
ness 
\iP—Perthes’ disease 
NN—New growths 


NC—Carcinoma 
NCM—Metastatic car- 
cinoma 


NE—Enchondroma 
NF—Fibroma 


NF¢ Osteitis fibrosa 
cystica 

NH—Hypernephroma 

NO—Osteoma 


NS—Sarcoma 
Ni Unclassified 
NOM—Ossifying myositis 
O—Edema 
P—Pneumo 
PM—Pneumonia, 
PS—Surgical 
thorax 
PO—Post-operative 
PE—Senile emphysema 
P\MH—Pneumonia, heal- 


ed 


pe st 
pneumo- 


Q Tooth conditions 


QA Root abscess 

QB Pulp stone 
QC—Dental caries 
QF—Films dentist 


without comment 
QI—Impacted 
QL—Unerupted 


OR -Fractured tooth 
QU—Unclassified 
QP—Pyorrhea alveolaris 
QS—Perforation 
QZ—Root fragment 


R—Rickets 
S—Diagnosis impossible 


Tuberculosis 
Bone tuberculosis 
-Pott’s disease 


B 
BP 
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[G—tbce bronchial glands 
.J—Joint tuberculosis 
Tuberculous adenitis 
rt} Pulmonary tubercu- 
losis 

Cavitation 

Fibroid C hanges 
Infiltration 


{ Healed tubercu- 
losis 
TPM—Miliary tubercu- 
losis 
pul- 
monary 
[S—Sinovitis 
Tuberculosis un- 


classified 
[1P—Intervetebral Pott’s 
[PA—Apical Van 

Zwalu 


cap 


we nl 


Peptic ulcer 


W D—Duodenal ulcer 

WG—Gastric ulcer 

\\ P Py loric ulce r 

Negative 

XI—Extraordinary In- 
terest 

XS—Anatomical study 

V—Vessels 

V A—Ateriosclerosis (ath- 
eroma 

VH—Vascular hyper- 
tension 

VI—Valvular insuffi- 
clenc 

VS Valvular stenosis 


Z Late effect, sequelae, 
ind reflex results 

ZA—Atrophy 

ZAN—Neurotrophic atro- 


phy 
ZB—Sclerosis 
ZA Coxa var 
ZD—Dilatation 
ZDB—Bronchiectasis 
ZDN Hydronephrosis 
ZI Coxa valg 
ZF—Fibrosis 
ZH Hypertrophy 


Z1—lIleocecal 


incompet- 


ency 
Fistula 
ZI Phleboliths 
ZM—Soft tissue injury 
ZN Neurosis 
ZO Osteoporosis 
ZP—Spasm 
ZQ—Sequestrum 
ZR Stricture 


ZS—Scoliosis 
ZT—Ptosis 
ZU—Obstruction 
Z\ Diverticulum 
Surgical defect 
Calcifications 


ZZ—Adhesions. 
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A METHOD OF PROTECTION FOR ROENTGENOSCOPIC 
WORK 


BY C. HARVEY 


JEWETT, M.D. 


Clifton Springs Sanitarium 


CLIFTON SPRINGS, 


_ apparatus described here is a 
substitute for the usual heavy lead 
apron worn by the roentgenoscopic oper- 
ator and is believed by the author to 
be more convenient and to afford better 
protection. 

The apparatus as described is adapted 
for use in either the horizontal or vertical 
position and can be easily raised out of the 
way when not in use. It consists of two 
heavy lead rubber curtains suspended from 
pulleys in the ceiling and counterbalanced 


NEW YORK 

on the other end by means of ordinary 
window weights. These weights are sus- 
pended out of sight in long boxes on the 
side wall and the curtains are so balanced 
that they will stay in any position and 
can be moved up and down to correspond 
with the position of the screen. 

The material used is !, inch lead rubber 
which affords better protection than the 
ordinary apron. The apparatus can_ be 
easily adapted to any situation and is 
simple and inexpensive to construct. 


Fic. 1. 


Shows the roentgenoscope in the vertical position with the lead rubber curtain down 
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Fic. 2. Shows the roentgenoscope in the vertical position Fic. 3. Shows the roentgenoscope in the horizontal 
with both curtains raised. Arrows indicate the boxes position with the lead rubber curtain lowered at the 
containing window weights. side, and the vertical curtain raised. 
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Books Received Are a aguas ad under Heading: Books Received. This must be regarded as a sufficient return for 


the courtesy of the sender. 


ctions will be made for review in the interests of our readers and as space permits. 


A Dictionary OF TREATMENT. By Sir William 
Whitla, M.p., pD.sc., LL.p., m.p. Emeritus 
Professor of Materia Medica and Therapeu- 
tics in Queen’s University, Hon. Physician 


in Ordinary to H. M. The King in Ireland, 


Consulting Physician to Royal Victoria, 
Belfast Ophthalmic, and the Ulster Hos- 


pitals for Women and Children. Seventh 

edition. Cloth. Price, $10.00. Pp. 1100. New 

York: Paul B. Hoeber, Inc., 1924. 

When any book has reached a seventh edi- 
tion and a distribution of over thirty-eight 
thousand volumes, it must be a worth while 
publication. Such is the successful record of 
Whitla’s Dictionary of Treatment, which 
includes medical and surgical therapeutic 
suggestions in alphabetical sequence. There are 
eleven hundred pages of splendid, legible 
typography with an excellent cross index at 
the end of the volume. 

Although the original edition was published 
in 1891, we find this latest 1924 sev enth edi- 
tion is strictly up to the minute in therapeutic 
suggestions of modern Innovations in medicine. 
Mr. S. T. Irwin, surgeon to the Royal Victoria 
Hospital, 
surgical sections and Professor R. J. Johnstone, 
the gy naecological sections. 

Quite naturally, each subject is treated 
briefly, but there is a nice judgment and 
balance displayed. Relative importance of 
subjects has received studied attention. 

Radiologists will look with favor upon the 
generous disposition of Whitla to give their 
specialty a fair share. This is especially notice- 
able in the three pages devoted to uterine 
fibroids. We quote: “‘ While the views (surgical) 
just put forward are undoubtedly those of the 
majority of gynaecological surgeons, it is but 
fair to say that within the past few years a 
very large amount of work has been done in 
the treatment of fibroid tumors by x-rays and 
by radium, and the results already reported 
are so encouraging that the day seems almost 
to have arrived when, in cases suffering from 
uterine fibroids, a choice will have to be made 
between operation and radiotherapy. This is 
especially the case in patients whose main 
symptom is haemorrhage. The rationale 
radiotherapy is partly the destructive effect 
of the rays on the ovaries, causing a premature 
menopause, and partly direct action on the 
tumour elements, causing shrinkage of the 
growth. Although a number of cases have been 


is responsible for the revision of 


of 


go 


reported in which the action of the rays was so 
nicely graduated that a menorrhagia 
place to normal menstruation, instead of an 
amenorrhoea, it seems to be generally admitted 
that the most suitable cases for radiology are 
those which are already approaching the meno- 
pause, and that cases of submucous or gangren- 
ous fibroids, and those in which inflammatory 
lesions such as pyosalpinx complicate the case, 
are unsuitable for the method.” 

Throughout this dictionary of treatment one 
notes the same careful estimation of values. 
It is more than a mere catalogue of remedies 
for diseases because the author and his 
cilates draw upon their years of ae nce in 


gave 


ASSO- 


telling the reader the best accredited methods 
and therapy advisable under each Saasenh 
heading. 

Mr. Hoeber has secured the American rights 
for this publication. We believe that it will 


achieve the success here that it has enjoved 
in England and her colonies. 


E. H. SKINNER. 
GRENZEN DES NORMALEN UND ANFANGE DES 
PATHOLOGISCHEN IM RONTGENBILDE. von 
Prof. Dr. Alban Kdhler, Facharzt fiir 


Réntgenologie in Wiesbaden. Fourth edition. 


Paper. Price, $5.80. Pp. 441, with 242 text 
figures. Hamburg: Lucas Griife and Sillem, 
1924. 

or 


To physicians who are just beginners in 
the science of roentgenology who do not 
command an extensive experience, this volume 
is a guide in the interpretation of roentgenologi 
findings which present or appear to present 
slight, scarcely perceptible deviations from the 
known normal anatomical pictures.” 

The present (fourth) edition appears within 
two years after the third with numerous addi- 
tions to the text and illustrations. 
on the duodenum and the sections on the 
stomach, heart, jejunum and ileum, liver and 
foot have been completely revised. For various 
reasons the author has not as yet seen fit to 
include in this work the results obtained by 
indirect diagnostic methods such as oxygen 
insufflation of joints, pyelography and pneumog- 
raphy of the urinary system, of pneumoperi- 
toneum and pneumocranium. 

The author makes clear that this volume is 
not a text for study, but is intended solely as 
a reference work. The first chapter is a general 
one treating of the bones, cartilages and joint 


or 


The chapter 


Book 


capsules, followed by a discussion of the solt 
and parenchymatous tissues. The spe sec- 
tion, comprising the major portion of the book, 
treats systematically of the extremities, the 
spine and head. This ts followed by a systematic 
treatment of the soft tissues beginning with 
the neck and ending with the pelvic org The 
author makes quite clear that there is no inten- 
tion to regard the roentgen findings as the sole 
diagnostic sign. He states, “Behind every 
statement in this book one must keep nd 
the proviso: provided the anamnesis and the 
clinical findings favor, or at least do not ose 
this statement.” 

The text Is prolusely illustrated wit! Ing 
drawings that are well executed. The range- 
ment of the subjects, the table of « ents 


and the index all combine to make the material! 


contained in this volume readily ava le for 
relerence purposes. The author furnishe n 
many cases references to papers in which the 
particular subject is treated authoritatively. 


The fact that there are included in this olume 
references to the American Journal ot Roent- 
of the latter part ol 


she 


1Q23 


logy 


Rev Ie ws and 


Oe 


Be Recei \ ed 


Professor Kéhler has included most recent 
available material in this reference work. 
BARNETT COHEN. 
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Artur Schiiller. Cloth. Price, $3.25, Pp. 95, with 95 
illustrations. Wien and Leipzig: Josef Safar, 1924. 
DentAL Drawinc. By Edward Drosen, D. D. S., 


lead, 


| Department of Dent 
University 
} 


College of Dentistry. Cl 


Marquette 
With illustra- 


tions and 22 full page plate from original drawings 
»y the author Brooklyn, N Y.: Dent Items of 
Interest Publishing Co.; London: Claud Ash, Sons 


nd Co., 1924. 
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xxxix, Edited by Perey Y. He Si 
Cloth. Price, $2.50 New Yor Annual 
of Photography, Inc., 1924. Sales agents, George 
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GRENZEN DES NORMALEN UND 
SCHEN IM RONTGENBIDE. Von 
Facharzt Rébntgen Wiesbaden. Fourth 
edition. Paper. Price, $5 80 441, with 242 text 
figures. Hamburg: Lucas Grife and Sillem, 1924 
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INTERNATIONAL ABSTRACTS OF ROENTGEN 
AND RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 


Bowen, ALBERT. Myositis ossificans in the 
army following horseback injuries to the 
thigh. Arch. Surg., November, 1924, ix, 
619-635. 


Two cases are described occurring in army 
officers receiving injuries on the thigh during 
horseback riding. A questionnaire sent to 
surgeons of cavalry regiments in the United 
States Army disclosed that this condition is 
rather uncommon in our mounted troops. As 
to the etiology of this condition, one of the 
cases had apparently a diathesis which had 
already produced an overgrowth of bone in 
the knees. Then came the severe trauma 
probably tearing off some periosteum with 
underlying osteoblasts, hemorrhage, and pulpi- 
fying of muscle into which the osteoblasts 
were planted; and on account of the bony 
diathesis these proceeded to form a_ bony 
tumor in the muscle. There are so many similar 
injuries in which ossification does not occur 
that one is almost forced to the conclusion 
that there is some determining factor in addi- 
tion to the trauma. 

The principal problem in diagnosis is to rule 
out sarcoma and not to treat this benign 
lesion as malignant. A good roentgenogram 
will usually enable the diagnosis to be made 
When in doubt an exploratory excision for 
diagnosis is permissible. When the roentgeno- 
gram shows a clear zone between the shaft 
and the dark area of bone formation in the soft 
parts and this dark area 
osseous tissue, sarcoma can be excluded. Most 
cases of ossifying myositis show in the roent- 
genogram a zone of bone formation in the soft 
parts with a clear zone between it and the 
neighboring bone of the skeleton. The size, 
shape and markings of the shadow of the new 
bone formation are so characteristic that 
the benign lesion can be recognized in the 
roentgenogram, 


CurisTiAN, Henry A. Some observations, 
largely pessimistic, on the early diagnosis 
of gastric cancer. J. Am. M. Ass., June 21, 
1924, Ixxxil, 2011-2013. 

A review representing clinical experience of 
twenty years of active hospital work leaves the 
impression with the author that the early 
diagnosis of cancer of the stomach, in the sense 
of recognizing it in the stage when it is small 
locally and before it has metastatized, is still 
almost an impossibility with the present avail- 


is distinctly that of 


able methods. Furthermore, results of roentgen- 
ray examination of the stomach in cases whos« 
general study points to a functional gastric 
disturbance hardly justify the examinations 
from the point of view of the recognition o 
unexpected cancer. Their value lies in thei 
positive usefulness in the recognition of ulcer 
and their help in the diagnosis of gall-bladde: 
disease. In these the value is great enough t 
fully justify the procedure, but the procedure 
does not lead to finding unexpected cancers o! 
the stomach. 


HENDERSON, MELVIN S., 
E. Brodie’s abscess. 
1924, IX, 504-515. 
Brodie’s abscess is a chronic infection in the 

cancellous tissue at the extremities of the 

bones, manifesting itself a well localized 
pyogenic usually without external 
fistula or sequestrum. It is a focus of infection 
situated in the spongy portion of the long 
bones near the epiphyseal line, arising eithe: 
as a remnant of a former osteomyelitis or of 
unexplained origin. There is often a period of 
latency, or the disease may burst into activity 
as a result of lowered resistance. The occasional! 
complications are sinus formation with seques- 


HAROLD 
Surg., Novembe 


AND SIMON, 


Arch. 


iong 
as 


abscess, 


trum, extension into the diaphysis, an effect 
on the general health, and marked enlarge- 
ment. Surgical treatment results in cure in 


majority of cases, 
occasionally found. 

The roentgen-ray findings of this disease are 
characteristic. There an increase in the 
diameter of the bone, gradually fading off to 
the normal, periosteal thickening. There 
often sclerosis of the cancellous bone and 
usually a sharply outlined cavity showing up 
as a rarefaction of from 2 to 4 cm. in diameter. 
If such sclerosis is very extensive, it may 
obscure the area of rarefaction and make the 
diagnosis more difficult. 


Fossier, A. E. 
Am. M. Ass., 
2021. 


A consideration of the subject leads to the 
conclusion that roentgenology has not fur- 
nished an adequate basis for determination of 
the normality of the heart’s size, and that 
percussion is of greater value in delimiting the 
cardiac area. An illustration is given of the 
dropped heart in a tall man with marked vis- 
ceroptosis. The percussion and roentgen-ray 
outlines practically coincided in size and shape 


although recurrence is 


Is 


is 


Size of the normal heart. J. 
June 21, 1924, Ixxxil, 2016 
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with some difference in position of the heart 
lue to respiratory changes. The interesting 
features were the absence of pulsation at the 
apex and a marked diffused pulsation below 
the ensiform cartilages, and the fact that 
because of extreme vertical position of the 
heart there was only one line of dullness cor- 
responding to the roentgen-ray outline. This 
is characteristic of a dropped heart, the differ- 
ence between the two lines of dullness diminish- 
ing as the vertical position of the heart is 
increased. A longitudinal diameter of 11.7 cm. 
as compared with the transverse diameter of 
9.6 em. is characteristic of the markedly 
dropped heart. In other roentgenograms the 
size of the heart is exaggerated in both the 
percussion and roentgen-ray outlines. This 
exaggeration Is variable, for while it Is practi- 
cally negligible in the vertical heart it Increases 
considerably with increase in obliqueness ol 
position. 

The correlation of the normal sized heart 
and the fist of the individual is constant and 
is the only practical determinator of the normal 
heart size. The linear dimension of the trans- 
verse diameter of the heart corresponds to a 
line drawn from the junction of the inner side 
of the right hand and the wrist and ending at 
the middle joint of the fourth finger (the ring 
finger). 


KoLopny, ANATOLE. A case of primary multi- 
ple endothelioma of bone. Arch. Surg., 
November, 1924, ix, 636-646. 

A description is given of a rather rare case 
of bone tumor interpreted as a primary multi- 
ple endothelioma of the skeleton, occurring 
in a woman aged forty-eight. The roentgeno- 
grams showed the existence of a tumor con- 
sidered malignant because of its multiplicity, 
its non-periosteal origin and the age of the 
patient. Primary sarcoma was excluded on the 
basis of the multiple character alone. The non- 
medullary location of the tumor, the absence 
of diffuse absorption of bone and the presence 
of new bone formation were against a diagnosis 
of multiple myeloma. The tumors were dis- 
tinctly limited and the shaft of the fibula 
showed nothing but a readily explainable 
atrophy of bone. Carcinoma seldom invades 
the appendicular skeleton without previous or 
additional involvement of the axial skeleton; 
but in the present case the tuber ischii was 
involved during a period of eight months while 
the dorsal and lumbar vertebrae showed no 
roentgenologic evidence of involvement. The 
presence of large osseous tumors in the involved 


bones also spoke against carcinoma. The 
roentgenologic features in the 3 cases of 
primary endothelioma of bone which have 


93 
been studied roentgenologically to date all 
agree as to the presence of definite bone pro- 
duction in this condition. This new bone 
throws a shadow less dense but of larger size 
because the amount of bone tissue is not less 
and indeed may be even more than before 
involvement. Roentgenologic study seems in- 


dispensable in the determination of bone 
destruction or production in more or less 
extensive bone tumors. 

KRETSCHMER, HERMAN L. Carcinoma of the 


kidney. Arch. Surg., September, 1924, ix, 

284-202. 

A description is given of 4 cases which 
illustrate the value of complete, careful and 
accurate study in all cases of renal hematuria, 
especially when the hematuria is painless and 
symptomless. By the aid of pyelography, 
tumors of the kidney may be easily and accu- 
ately diagnosed even though the tumors be 
small. It is pointed out that tumors may be 
overlooked and their existence remain unsus- 
pected because of the presence of some other 
obvious lesion such as a stone. 

The first case was that of tumor of the kidney 
involving the region of the inferior calyx. 
Nephrectomy was performed and the diagnosis 
confirmed. The patient made an uneventful 
recovery. The patient died two years later of 
metastatic carcinoma of the second lumbar 
vertebra. In the second case the pyelogram of 
the right kidney showed a filling defect in the 
superior calyx. This was diagnosed as tumor of 
the kidney pelvis. A nephrectomy was per- 
formed and the patient made an uneventful 
recovery. Examination of the kidney showed 
in the upper pole of the pelvis a soft, polypoid, 
grayish-white tumor with a broad pedicle. In 
the third case there was a large kidney con- 
taining stones in the pelvis, and two small 
carcinomatous masses. In the fourth case 
roentgen-ray examination revealed a calculus 
in the left kidney. On operation the kidney was 
found surrounded by much fibrous tissue and 
was of enormous size. Section of the specimen 
disclosed a large hydronephrotic sac which on 
further examination revealed a tumor in the 
upper part. A similar papillary tumor was also 
found in the lower part of the kidney. 


MacGuireg, C. J., Jr., AND McWuorter, J. E. 
Sarcoma of bone: An analysis of fifty cases. 
Arch. Surg., November, 1924, ix, 545-592. 
The cases discussed are confined to the group 

of osteogenic tumors of the malignant type, to 

giant cell tumors and Ewing’s tumor (probably 
endothelioma). Through history and physical 
examination it should be possible in most 
cases to exclude syphilis, tuberculosis, metasta- 
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tic tumors and osteomyelitis. Correct differ- 
entiation depends upon roentgen-ray examina- 
tion and pathologic section. It is essential, 
however, that the roentgenologist and the 
pathologist give an accurate description of the 
roentgenogram or the microscopic finding os 
and do not confine themselves to a diagnosis. 

From the roentgenogram the location of the 
bone tumor, whether it be central or periosteal, 
can be determined; and the presence or absence 
of a bony capsule, the invasion of the soft 
parts or of new bone formation can be detected. 
When the destructive process is slow enough to 
permit the formation of 
Ci ipsule, the 
improved. There is a 
picture In many 


an expanding bony 
prognosis Is correspondingly 
rather characteristic 
giant cell tumors where the 
lesion shows an irregular trabeculated forma- 
tion of cortical bone somewhat similar to 
polycystic disease. These formations are almost 
always located in one of three places, at the 
head of the tibia, at the lower end of the femur, 
or at the lower end of the radius, extending to 
but not through the cartilage. Ewing has 
found characteristic roentgen-ray p picture In 
diffuse ose endothelioma of the bone. 


It is strongly urged that routine tissue 
section should be removed in all cases of 


suspected bone tumor. The only contraindica- 
tion is the spreading of metastases, which it is 
believed occurs only in the hopelessly malig- 
nant type. After consideration of the clinical, 
roentgen-ray and pathologic findings, one 
should be able to arrive at a diagnosis of sar- 
coma in all cases, and in about go per cent of 
them be able to distinguish between osteogenic, 
giant cell and round cell or endothelial tumors 
Further differentiation its bound to be arbitrary. 


Srenuouse, H. M. Gastrojejunocolic fistula. 
J. Am. M. Ass., June 14, 1924, Ixxxil, 1926 
1Q27. 


A not uncommon result of gastroenterostom\ 
is the fixation of the transverse colon near the 
anastomosis. If the cause of the original ulcera- 
tion is not removed, new ulcers may occur In 
spite of drainage of the gastric contents pro- 
vided for by the operation. The 
such an ulcer perforating the walls of the 
jejunum and the colon at the site of fixation is 
a gastrojejunocolic fistula. If this condition is 
recognized early and treated promptly the 
chances for recovery are fair. A single roent- 
genogram of the colon will disclose the picture. 
This point is important because several roent- 
genograms made after bismuth meals and bis- 
muth series gave utterly useless results in the 
case described. The latter occurred in a man, 
aged thirty-five, who was admitted with a 
diagnosis of chronic enteritis. He had had 


outcome of 


Roentgen and Radium Literature 


gastroenterostomy performed eleven y« 


previously. Symptoms of acute diarrhea wer 
found to be due to fistula. The patient 


ally weakened from lack of appetite and su 
cumbed to starvation. Post-mortem ex 
tion showed the old anastomosis to be patent 
with a small intestine that had ceased t 

tion because of the short cut produce 
subsequent ulceration and perforation. 


STEWART, S. F. 
Surg., 


sacrum. A 
6047 052. 


Absence of 
November, 1924, Ix, 
f the sacrum Is an extreme rare 
only 6 having 
referred to in the literature 
author gI\ es a description of this abnorn 
in a boy ix, who had 


Absence of 
condition, 
recorded 


cases peen 


aged 


no control of t 
bladder and bowels. The child had doubl 
feet and some deformity in the region of the 
lower spine at the time of birth. per nit 


were performed on the feet when the cl 
two days old and a mild correction obtain 
otherwise he appeared normal physic 
mentally. 

The roentgen-ray examination revealed cot 
plete absence of the sacrum 
ilia were 


and coccy Phe 
articulated with the transverse prox 
esses on the fifth lumbar vertebra and 
ently also with the spinous process. The px 
inlet was much increased in transverse diamete! 
and appeared to be oval in shape. The diagnosis 
of absent sacrum and cocevx, total Incont 
ence and bilateral equinovarus was made. 

As in many other developmental detect 
nothing is known of the cause and nothing 


been suggested as to treatment. To the ortho- 
pedist, the almost universal association wit 


equinovarus is worthy of note. 


ALVAREZ, WALTER C., AND FREEDLANDE! 
B. L. The rate of progress of food residu 
through the bowel. J. Am. M. Ass., A 
23, 1924, Ixxxill, 576-580. 


The commonly accepted view that foo 
residues from any one meal are evacuated 
within 24 or 48 hours is shown to be largel 


erroneous. Experiments are cited showing that 
the usual large amount of barium given wit! 
small meal acts like agar or liquid petrolatun 
and speeds up the progress of material throug! 
the bowel. 


In the study reported, 50 small glass beads 


were used as an index to the rate of progress 
of the everyday food of the individual. Or- 
dinarily about 15 per cent of these beads 


are passed on the first day; 
second; 
cent on the fourth day. After 
take days or weeks before the 
are recovered. The rate of 


40 per cent on thi 
15 per cent on the third, and to pe 
that it may 
last few beads 


progress varies 
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videly in normal 


persons. No 


isease were found in men 


SVympt 


week or more to pass 70 Ocr Cent of 1 


| | 
eads. High rates ol excretion, that Is pe 


ent in 24 hours are associated with the 


ge ol soit, badly digested stools. Pure 


spontaneous attacks of diarrhea 


olon so thoroughly that often for one or t 


lays atterwards there ire no bowel n ( 
nents, or else very small ones 

After a barium meal quantit tive al 

{ the stools for barium shows that alt! 

Ost of It excreted In the tirst 24 or 45 
considerable amount remains t come 
during the next few Cavs. Phese 
itions must mod Iv some olf our views ) 
ntestinal Lutointoxication na the ner 


e Irequent use Of laxatives. 


BERMAN, SAuL. Complete dislocation of t 


iphe id. J. Am. M. Ass... Julv to. )2 


INXXIH, 
Dislocation of the tarsal scapnholk 
re occurrence, S Iescriped I 0 


seventeen, who sustained the injurv by |} 


horse fall upon his right foot. The roente 
iv examination showed the scaphoid 
sletely dislocated tnw rd and bac kward tow 
the heel opposit« the head of the istrag 
\ fracture of the cuboid was also present 


A closed manual reduction was pe riorme 


iantar flexion, abductior d direct pre re 
mn the Scapnold, Roentge CVNamMination si ( 


that a perfect reduction had been performs 


Ihe patient was able to walk without crut« 

n ten weeks, but cc mplained of consid ic 
ain When on his feet too long. A mod te 

imount ol flatfoot followed. This Cal 

prevented in part by giving support t ( 
mgitudinal arch during convalescence. 

prescrib n¢ exercises to strenethe 

foot muscles. 

DrumMonp, Hamitton. The diagnosis 
malignant disease ol the large intestine 
Brit. M.J., Aug. 16, 1924, No. 3320, 261-265 


Where a definite structure has to be locat 
n the large intestine the opaque enema is th« 
method of choice; and the opaque meal is 1 
be employed where the function of the co 


s to be thoroughly investigated. Althoug! 


y + 


use of barium enemas Is regarded as a valuabk 
method of examination it cannot be relied o1 
lone. A growth producing partial obstructior 
may not necessarily interfere with the passage 
of the barium, as was evidenced in a cas 
cited. In another case a most advanced cancer 
of the bowel existed and still permitted Tree 
passage of a barium enema. 
It is difficult to exaggerate the value 

palpating the barium-filled colon under tl 


na women who t 


empt ( 
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roentgen screen in the diagnosis of ons 
the large intestine. Phe colon stands out In a 
| | 

dense shad yw and can be treely move 


When in dooming tumor 1s 


present its exact 


the ibde men. 


relation to the colon can be 


detected, for the latter ltered in 
position in relat! nm to the velling so that it 
can be iscertained whether or not the tumor 
has its origin in the large gut he method ts 
useful chiefly in the case of tumor n the 
immediate neighborhood ot the ce Roent- 
genologists should not make 1 SNOSIS ON 
thelr findings alone. 

PANCOAST, HENRY kK. In rtance | reful 
roentgen-ray investigations olf | chest 
tumors. J. Am. MM. Ass.. Nov 1Q24, 
IXNXXII, 1407-1411. 

An infiltrating growtl 1 either endot loma 
of the pleura or sarcoma, probably of bony 
rigin, May occur in the ex of the thoracik 
cavity and produce a mptom-complex of 
pain the upper extremity ind cen ical 
sympathetic paralysis closely simulat that 
of many other conditions, such as s| il cord 
or meningeal tumors, neck tumors ervical 


rib and vertebral neoplasms 


examinations of the shoulde: before the 


ppearance of eye manrlestations mai ail to 


reveal such a srowth. Fou cases are lescribed, 


in 3 of which an early diagnosis of the condition 


Was missed because ol ncomplete tgeno- 
study or faulty nterpretation ot the 


roentgenogram. In the fourth case. no attention 


LOL 


was paid to roentgenolog! suspicions of the 
lesion present. In all 4 cases the roentgen-ra\ 
diagnosis was finally established. 

lhe need for including a wider ar n the 


roentgen-ray examination n obscure cases 


becomes evident. In such examinations otf the 


spine and for cervical rib the roentgenograms 
should be carefully studied for any increased 
density in the apex ol the lung, or for erosion 
ol the uppe! ribs o1 adjacent vertebrae. 
\ fifth case is described in which 
cell sarcoma caused destruction of the third 
and fourth ribs Pp steriorly but was we awa\ 
from the apical region. The showed 
externally on this patient tumor 
been gion it would 
probably have produced the same s\ 


complex seen in the others. 

Wasson, W. W. A roentgenographic study of 
the infant chest as seen at birth. J. Am. 
VI. Ass., Oct. 18, 192 , 1240-1243. 


It is possible and practical to roentgenograph 


located in the apical re 


mptom- 


1, 

an infant at any age and draw conclusions as 

to the processes taking place. By attention to 

necessary details, comparable roentgenograms 

may be made of the new-born 


| 
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In the still-born infant without respiration 
the roentgenogram shows uniform density 
throughout the chest, obliterating all the pul- 
monary structure as well as the heart. The 
shape of the chest in the still-born is that 
typical of the new-born with uniform density 
filling the entire thorax, the ribs forming an 
acute angle with the spine. With respiration, 
air is found to enter the lungs, the stomach 
and the intestines so that the roentgenogram 
begins to show evidence of lung structure 
along with changes in the shape of the chest. 
Appearance of full expansion may be obtained 
within five minutes after delivery; and again, 
especially in cases of prolonged difficult 
delivery, the lung expansion may be slow, 
leaving entire lobes atelectatic, or with scat- 
tered areas of atelectasis. The bases of the 
lungs seem to be the last to expand completely, 
the lateral borders being probably the first. 
No particular change was noticed in the shape 
or position of the diaphragm or the heart or 
its great vessels. There is marked change in 
the shape of the chest due to a change in the 
angle of the ribs. 

In the fully expanded infant’s lung the 
thorax is distinctly cylindrical in appearance 
with a slight but gradual slope of the ribs from 
apex to base. The right diaphragm is usually 
slightly higher than the left. The heart and 
mediastinum are not greatly different from 
those in the adult, but the left ventricle appears 
more prominent in the infant, and the great 
vessels less so. The trachea lies in the midline, 
bifurcating near the third thoracic vertebra 
and entering a well defined hilum on each 
side. The linear markings of the lung with 
their columns of air may be traced well to the 
periphery and are quite prominent, especially 
those upward toward the apex 
toward the base. They are, 
uniform density with an occasional small area 
of increased density. The periphery of the 
lungs is uniformly clear with an_occasional 
suggestion of septal markings. Density in 
the thymus area was noted in only a few cases. 


Wuirte, FRANKLIN W. The modern examina- 
tion of a patient with chronic indigestion. 


J. Am. M. Ass., Aug. 23, 1924, Ixxxill, 571 
s76 
. 


The roentgen-ray examination of the gall- 
bladder region and after a barium meal is 
usually made in the study of cases of chronic 
indigestion. The roentgen-ray examination is 
essential to accurate diagnosis, and no other 
single method compares with it for the dis- 
covery of gross lesions in the abdomen. The 
tendency to accept a roentgenological report 
as final, with inadequate attention to clinical 


and downward 


on the whole, of 


and laboratory aspects is undesirable. Th« 
roentgen-ray will discover gross lesions, but 
it will overlook most of the functional changes 
which make up the majority of digestiv« 
troubles. A patient may have achylia, hyper- 
acidity, chronic gastritis, colitis or even ear! 

or nonobstructive cancer of the fundus o1 
posterior wall of the stomach, colon or th« 
mesenteric or retroperitoneal glands, or pan- 
creatic disease or often gallstone 

nephritis or anemia. 

Whenever there is a conflict between the 
clinical findings and roentgenological report, 
the case needs careful study as either method 
may be wrong. It is advisable to check up the 
roentgen-ray examination by the test tube o1 
examination of the feces for blood. One should 
look out for the case with a negative roentgen- 
ray report and constant blood in the stools. 

On the other hand, there is a considerable 
number of cases in which the diagnosis could 
not be made without the roentgen-ray, suc! 
as diverticula of the esophagus, stomach or 
bowel, diaphragmatic hernia of the stomach o1 


enough, 


bowel, hour-glass stomach, foreign bodies, 
some latent cancers and gallstones, benign 
tumors and adhesions of the stomach and 


bowel. It also gives unique information about 
peristalsis, tone, spasm, and the emptying of 
the digestive tract and about the condition of 
postoperative openings. In disease of the gall- 
bladder most roentgen-ray signs are caused by 
gross anatomic changes and appear only in 
the late stages of the disease. The roentgen- 
ray report is often negative in the milder, earlier 
cases before adhesions, thickening of the gall- 
bladder or stones have developed. The new 
tetrabromphenolphthalein test has shown som« 
remarkable results in the roentgenography ol 
the gall-bladder. 


ROENTGEN AND RADIUM 
THERAPY 


Borak, J. The treatment of climacteric attacks 
by roentgen irradiation of the hypophysis 


and thyroid. Miinchen. med. Wehnschr. 
June 27, 1924, Ixxi, 864-865. 
Roentgen irradiation of the hypophysis 


primarily and of the thyroid secondarily results 
in an inhibition of climacteric symptoms which 
are apparently transmitted by way of the vege- 
tative nervous system. A brief desc ription Is 
given of 3 cases; in 2 of them mere irradiation 
of the hypophysis was followed in 8 days by a 
cessation of the acute symptoms. In the third 
case 4 irradiations of the hypophysis in the 


course of 5 weeks were unsuccessful, but a 


treatment of the thyroid resulted in consider- 
able improvement. 
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It is pointed out that clinically these symp- 
toms occur after cessation of ovarial function 
and are inhibited after roentgen irradiation 
of the hypophyseal region or of the thyroid. 
Irradiation of other portions of the body does 
not cause their cessation. The action of the 
roentgen rays is apparently one of impairment 
in function of the glands irradiated. It would 
appear that the hypophysis and thyroid are 
put in a state of hyperfunction during meno- 
pause and that this state is responsible for 
some of the distressing symptoms. The hyper- 
active glands incidentally offer a more suscepti- 
ble target to the radiation. 


changes 
clinical and 
Radiology, October, 


Intrathoracic 
treatment: A 
study. 


Davis, KENNETH S. 
following x-ray 
experimental 
1Q24, 111, 301 

treatment directed 

toward the thorax may result, in certain 
clinical cases, in definite infiltration of the 
lung, together with pleural as 
seen in the roentgenogram. 
given of 3 such cases. 


Intensive roentgen-ray 


A descripti ion Is 
lhe onset of the affection, 
when the patient complains of acute symptoms, 
is apparently due to an inflammation; 
and nearly all of the clinical cases have had 
what was believed to be pleurisy either with 
fluid or adhesions. It is impossible to exclude 
intercurrent infection in certain such 
and it seems probable that a lowered vitality 
in the injured tissues would assist such a 
cess. Fibrosis undoubtedly plays a 


acute 


cases, 


pro- 
part In the 


chronic stages but atelectasis cannot be 
excluded. 

An effort was made to study the changes 
caused in the lung by intensive a iies of 


experimental animals. Rabbits and dogs were 
used, and it was found that intensive roentgen 
treatment can produce pulmonary and pleural 
lesions in normal animals. The acute type of 
change was characterized by marked edema 
and congestion, and the chronic type showed 
fibrosis and possibly atelectasis. In the experi- 
mental animals there was only one instance in 
which pleurisy noted. The edema and 
congestion of the lung are followed by cellular 
proliferation, especially in the alveolar walls, 
the majority of the cells being probably 
nective tissue cells. 

These observations would seem to suggest 
conservatism with regard to the 


was 


cone- 


manner in 


which roentgen radiation is applied in the 
treatment of carcinoma of the breast and other 
superficial malignant lesions of the chest wall. 
A less penetrating type of radiation might 
perform the necessary work without endanger- 
ing the chest contents. 
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LocKYER, CUTHBERT. The treatment of fibroids 


of the uterus. Brit. M. J., June 14, 1924, 

1037-1040. 

Myomectomy during pregnancy is_ well 
tolerated by the gravid uterus. It is not indi- 
cated for fibroids which lie well up in the 


abdomen and are causing no symptoms. There 
is uncertainty in the presence of severe bleed- 
ing as to the possibility of saving the gravid 
uterus; this should act as a deterrent to per- 
forming myomectomy unless urgent symptoms 
call for interference. In wisely selected cases 
it is believed to be a satisfactory operation. 

In 479 abdominal hysterectomies for uterine 
fibroids the supravaginal operation was per- 
formed 284 times with but 5 deaths. There can 
be no question as to the safety of the operation 
from the point of view of primary mortality. 
Such danger as exists concerns the leaving of a 
potentially malignant cervix. In a series of 195 
total hysterectomies for fibroids there were 3 
deaths. It seems that the primary risk of both 
the above operations varies within small limits. 
Even in women before the age of forty, it is 
better to conserve one or both ovaries if these 
organs are healthy. 

Experience has shown that the symptomatic 
treatment of uterine fibroids by radiation is 
by no means without inherent risk. Quantita- 
tive has yet to be attained and there 
seems to be more hope for the control of 
radium 


dk sage 


than for bringing the roentgen rays 
into quantitative subjection. The mortality 


risk of radiotherapy of fibroids of the uterus is 


placed at 1.5 per cent. The risks of actual 
fatality are by no means negligible so that it 


becomes a greater responsibility to advise the 
use of radiotherapy than to advise a radical 


curative operation. The author is convinced 
that radium is in every way preferable to 
roentgen rays for the treatment of uterine 


fibroids. One application is usually sufficient 
to check hemorrhage; moreover, it is claimed 
that radium is less destructive to ovarian tissue 
than roentgen rays, while the effect on the 
uterine muscle is greater. Results have been 
very favorable in the use of radium for the 
treatment of hemorrhage chronic metritis. 
It is regarded as legitimate to consider the use 
of radium as an alternative to hysterectomy 
in treating hemorrhage in cases of small 
uncomplicated uterine fibroids at the time of 
the climacteric. 

In 55 per cent of all fibroids no treatment 
whatever is needed. Of the remaining 45 per 
cent, 35 per cent require removal, leaving 10 
per cent to be dealt with by radium. This is 
equivalent to stating that the field for opera- 
tion is from 3 to 4 times as great as that for 
radiotherapy. 
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Liurse, Leo. The therapeutic action of roent- 


gen rays. Miinchen. med. Webnschr., June 
20, 1924, [xxi, 836-837. 


The author describes a case in which the 
unintentional administration of a therapeutic 
dose of roentgen rays produced remarkable 
recovery from a rapidly progressing arsenic 
necrosis of the lower jaw. Five or six noncarious 
teeth had already become loosened and lost 
in the progress of this necrosis, and it was 
intended to remove the rest of the teeth in 
order to combat the process. Before attempting 
this, it was decided to take a roentgenogram 
of the jaw. Not knowing the correct exposure 
time, the operator gave an exposure of 45 
minutes with the affected side of the jaw 10 
cm. from the roentgen tube. The plate was of 
course a failure, but the results on the patient 
were astonishing. Within 2 days the remaining 
loose teeth in the affected jaw had become more 
firmly set and the progress of the necrosis had 
stopped. Examination of the patient 10 years 
later showed a completely normal appearance 
of the jaw, except in so far as loss of teeth and 
substance had altered it. 


SCHREINER, BERNARD F., AND Kress, Louis C. 
Contribution to the treatment of cancer of 
the lip by irradiation. J. Cancer Research, 
July, 1924, vill, 221-233. 

For practical and technical reasons it is 
necessary to classify the cases of cancer of the 
lip into three groups. Group 1 includes all 
lesions confined to the lip up to involvement of 
the whole lip but with no demonstrable involve- 
ment of the lymphatics. The roentgen treat- 
ment of this group has resulted, on the average, 
in 78 per cent of the cases remaining well over 
a period of 3 years, and 52 per cent remaining 
well for 5 vears. 

Group 2 includes lesions of the lip with 
definite metastases to the lymph channels 
but still classified surgically as operable. The 
roentgen treatment in this group has resulted 
on the average in 39 per cent remaining well 
over a period of 3 years and 30 per cent remain- 
ing well for 5 years. 

Group 3 includes the so-called inoperable 
cases, that is, those far-advanced tumors of the 
lip with metastases involving the periosteum, 
with ulceration. 

The technique in treating primary lesions 
is to cover the adjacent skin with lead rubber 
and to apply 10 ma., 140 kv., without filter 
at a distance of 20 cm. for a period of 3 to 9 
minutes. In Group 1 the lymph-bearing areas 
in submental or submaxillary regions were not 
irradiated; but in Group 2 the radiation was 
applied to the primary lesions as well as to the 
submental and submaxillary regions. The 
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radiation of the latter was filtered thro 
mm. Al at a distance of 20 to 30 cm. 

The abov ec experience IS based upon 120 
cases, and it has become clear that where thers 
is extensive involvement of the lymphatics, 
periosteum of the mandible and ulceration it 
useless to treat by radiation with expectatior 
of a cure. A review of recent statistics 
cancer of the lip shows that the outstandi: 
factor has been the difficulty of obt 
definite conclusions because most 1 
hav e not classified the anatomi« 
nor have they compared statistics of con 
rable types of cases treated by surgery 
pared with irradiation. 


investigators 
lesions 


PFAHLER, G. E., AND Nassau, CHARLES F. 
A case of malignant degeneration in radio- 
dermatitis, successfully treated by electro- 
coagulation skin-grafting. Radiologe 
October, 1924, ill, 297-300 
Following amputation of the left breast 


woman scirrhous carcinoma, 


CT¢ 
developed in the axilla and supraclavi 
region nodules suggesting metastatic formatior 
Thorough roentgen-ray treatment was giver 
for this condition and continued for about a ve 
and a half. The patient remained well for nin 


vears, and then returned with a complaint 
painful ulcers in the irradiated region, whic! 
showed extensive telangiectasis. These lo 
ulcers had the appearance of malignant disease 
and an attempt made to destroy then 
locally by electrocoagulation. This prov 
insufficient and a year later the entire te! 
ectatic area was destroyed by electrocoagu 
tion, reaching to the healthy tissue below 
the healthy skin at the edges. This treatment 
resulted, after separation of the dead tissue, 
the formation of healthy granulation over the 
whole area. After treating the area for te: 
days with Dakin’s solution a skin graft w 
performed. This healed entirely and 
remained healthy for the past live vears. 
BaiLtey, Harotp, AND Hearty, P. 
Cancer of the uterine cervix, treated b 
irradiation. J. Am. M. Ass., Oct. 4, 


IxxxIll, 1055-1056. 


was 


IQO24, 


Nearly all of the Cases reported on were ol 
the squamous or epidermoid carcinoma type, 
and the majority of the patients were in 
advanced stage of the disease when apply 
for treatment. From 1918 to 1921, inclusive, 
the treatment consisted of intensive cross firing 
of the lesion and the surrounding pelvic struc- 
tures through the cervical canal, the vagina 
and the external surface of the body by mean 
of radium alone. In 1921 the external applica- 
tion of radium about the pelvic girdle was 
supplanted by low voltage roentgen in radiatior 
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Judging from the experience in the 1024 


cases covered by this report, the combination 
of radium and roentgen-ray the rapy is De ved 
to be more effective than radium tr nent 
alone in checking the progress ol the sease 
ind in relieving distressing symptoms 

Patients with recurrent cervical cance vere 


treated when possible by the Vagina OmMmp 


applicator, buried bare tubes, and external 
roentgen radiation. The results indicate that 
the patients are greatly benefited ) this 
therapy if observed before the lesion too 
extensive. Prompt postoperative tion 


after hysterectomy Is st 


procedure, the neglect of whicl wouk C¢ to 
be mexcusable. 
BArsony, T., AND Hotio, J. The entgen 


therapy of dry tuberculous pleurit Ss. ZIS br. 


f. Tuberk., Letpz., June, 1924, xl, 278-280. 
Roentgen therapy of this disease eared 
especially hopeful bec LUS¢ ol its essent lly 
static and undangerous ch iracter, and pe use 
f the effective pain alleviation = pre iced 
by roentgen ravs. Roentgen treatment was 
administered to 16 such chronic cases which 
had an unquestionable diagnosis and possessed 
no complicating clinical symptoms. Technique: 
The radiation was applied to the nful 
irea, focal distance, 30 cm., 3 mm. A ter, 
the usual dose being ten-thirteenths an 
erythema dose. The irradiations were repeated 
when necessary and_ possible, at inter Ss ol 
3 to 4 weeks. Serious after-effects we not 
observed. This treatment was unsuccessful 
in 2 cases. In 6 cases there was _ practical 
recovery. rhe remaining cases were In O ed 
to some extent but it was not alwavs sible 


to repeat the treatments or follow them up. 

This treatment was attempted in 2 fres| 
cases with pleuritic pains one to two days old. 
\ single trradiation sufficed to stop thes Ins 


promptly, completely and apparent 
manently. It appears, therefore, that roentgen 


therapy of uncomplicated, chronic dry tubercu- 
lous pleuritis (the pleural form ol enile 
tuberculosis) relieves in most cases the nful 
symptoms and renders the patients practically 
cured. This form of treatment appears to be 
far preferable to others. 

DESJARDINS, ARTHUR The reaction of 


abdominal tumors to radiation. J. Am. M. 
Ass., July 12, 1924, [xxxul, 109-112. 

The natural history of a given tumor, the 
differentiation of its 
natural resistance offered by 
normal tissues are all factors which must be 
considered in evaluating effects of roentgen 
or radium radiation. The tendeney of « 


degree of 


the Surrounding 


irciIn- 


cells and of 
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omas to spread by iIntitr ition, to invade the 


lymph channels and nodes, and the tendency 
of the invaded normal tissue to counteract 
these tendencies by attempts to throw up a 
barrier of 


lymphocytes or of hyaline or of 
tissue must il the 
action of radiation o1 


fibrous 


the malign int 


selective action of radiation on tissues: anv 
differential action exerted, depet ds on the 
cellular sensitiveness of the tissues exposed. 


Allowing for fairly wide limits of 1 rl ition, the 
different types of normal ti Ils may be 
graded as to sensitiveness to radiation in the 
following decreasing order: genital glands: 


seminal epithelium or testes, 


especially the 

epithelium of ovary. 
D lymorphonuclear neu- 
vmph iti o| lvm- 
phocytes). Mucous membranes intestine, blad- 
der), skin: epithelium. Liver, ki 


spermatogonia; germinal 
Blood; lymphocytes; 
trophiles. Spleen and ands 
kidney, muscle, 
bone, nerve tissue. 


The seminoma displays a marked 


suscepti- 
bility to an initial dose of 


or radium 
any other 


roentgen 


radiation such as Is not possessed Dy 


abdominal tumor. The norm spleen and 
lymph nodes are little affected by radiation 
ordinarily, but when thev are in a state of 


hyperplasia they become markedly susceptible. 
In chronic leucemia moderate of radia- 
tion produces a marked effect. With each 
exposure gradually 


cose 


successive tne reaction 


becomes less pronounced. In Hodgkin’s dis- 
ease the response to radiation is more 
prompt and more nearly complete when 
abdominal invasion occurs early; and when 


late it Is more sluggish ind never thorough- 
going. In lymphosarcomas, to radia- 
tion may be followed by response comparable 
with that observed in earlier cervical, axillary 
or mediastinal Hodgkin’s 


Certain myomas undergo complete 


exp sure 


manifestations of 
disease. 
regression and disappear in the course of a 
months; | 
occurs, even after heavy irradiation. 

Spindle cell and 


few in others only part regression 


mixed cell 


mas are 
somewhat less radiosensitive than the round 
cell type; and myxosarcomas, chondrosar- 
comas, and the osteosarcomas are progres- 


sively more resistant in the orde1 named. 


cery IX. 
3316, 94-08. 


the 


FORSDIKE, SIDNEY. Cancer of 


Brit. M. J., July 19, 1924, No. 


In the radiation treatment of cancer of the 
cervix, radium is clinically for 90 
per cent of advanced cases. The contraindica- 
tions are: (a) cases complicated with an old 
pelvic peritonitis; (b) cachectic 
fistulae or massively infiltrated vesico-vaginal 
or recto-vaginal with 


suitable 


Cases, 


and (d) ca 


septa 


SCS 


CT Or the 
| 
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extensive secondary deposits and nerve root 
pain. All other cases are worth treating for 
the remarkable amelioration of symptoms. 
One of the drawbacks of radium is that it 
requires several exposures, each one with an 
anesthetic. Another difficulty is to know when 
to stop irradiation. 

An adjunct to radium treatment is the use of 
colloidal copper. It has been found that in 
some way or other it assists in the destruction 
of the cancerous growth. Maligant ulcers 
which had contracted and become callous and 
refractory to irradiation would tolerate further 
exposures, and the healing process was resumed 
after the injection of collosol copper. 

The policy of irradiating a tumor before 
operation is limited by the formation of dense 
fibrous tissue which may render the dissection 
of the ureters impossible. The advantages of 
preoperative radiation are that it diminishes 


the pyogenic infection and cleans up the 
growth, and secondly, it destroys malignant 


cells which may remain in unexcised para- 
metrium. Postoperative radiation is a difficult 
problem for it is not easy to avoid the bladder 
and rectum after the removal of the uterus. A 
serious limitation to treatment by radium in 
early cases is that short of opening the abdo- 
men it is not possible to say whether the glands 
are involved or not, and if they are the irradia- 
tion of the primary growth is merely palliative. 
The glands are found to be invaded with 
growth in 30 per cent of the cases that come 
to operation. 


Lewis, Dean. Primary giant cell tumors of 
the vertebrae. J. Am. M. Ass., Oct. 18 
1924, Ixxxill, 1224-1229. 


Seventeen cases of primary giant cell sarcoma 
or tumor of the vertebrae appear in the litera- 
ture, considering only those cases in which 
histologic diagnosis has been made. Although 
local recurrences have been noted, in none of 
these cases has metastasis occurred. 

The author gives abstracts of the histories 
of 16 cases reported in the literature, and 
furnishes, in addition, a description of a 
case observed by him. The latter occurred in a 
girl aged seven. The roentgen-ray examination 
revealed definite but not marked change in the 
body of the fourth dorsal vertebra with a 
distinct area of rarefaction involving the right 
half of the body. The outline of the body of 
this vertebra was broken and somewhat ir- 
regular. Although a positive diagnosis of the 
character of the bone lesion could not be made, 
it was decided that a transverse lesion of the 
cord was present secondary to some disease 
process in the vertebra. At operation a longi- 
tudinal incision about 6 inches long was made 
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over the spines of the second, 
and fifth thoracic vertebrae. The 
were removed and a friable, vascular mass 
containing calcareous particles was found, 
extending about 2 inches along the cord and 
surrounding it. As much of this mass was 
removed as possible, the dura being left un 
opened for fear of transplanting the pony 
within the meninges. Four weeks after th« 
laminectomy the ‘wound was reopened and 
50 mg. radium placed in the region former!) 
occupied by the tumor and was left in position 
for eighteen hours. Recovery was complet: 
and the child remains practically normal 2 
years and 9 months after operation. 

The tissue removed was examined histo- 
logically and found to resemble that of a giant 
cell tumor. The history following operation, 
as well as a diversity of opinion that seems to 
exist regarding its exact nature suggests that 
the lesion may represent some 
tive process with excessive 
granulation tissue, which is 
the strict sense of the word. 


fourth 
laminae 


third, 


chronic resorp- 
formation ol! 
not a tumor In 


MANNING, WitiiAM J. Expeditious, accurate, 
roentgen-ray method of determining seventh 
cervical vertebra. J. Am. M. Ass., July 10, 
1924, IXxxill, 192-193. 

The method is applicable to patients of all 
sizes. With the patient in supine position, the 
head is raised until the “vertebra prominens” 
is clearly manifested, and then a length of wire 
sufficient to project outward on each side fo 
the full width of the body is secured in place 
with adhesive tape. This special marking of 
the seventh cervical vertebra has been found 
convincing before juries in courts of law in 
injury cases during description of the lesion in 
the roentgenogram. 


MARTINDALE, Louisa. Treatment of  fibro- 
myomas of uterus and other causes of 
menorrhagia. J. Am. M. Ass., Oct. 4, 1924, 
Ixxxlil, 1057-1060. 


In cases in which the size of the tumor did 
not exceed that of a four or five months’ 
pregnancy, in which the fibroid was interstitial, 
and menorrh: agia the prominent symptom and 
in which no degeneration of the tumor or 
complication was suspected, the treatment 
chosen by the author was that of roentgen 
irradiation. On the other hand, in cases in 
which the fibroid or fibroids were definitely 
pedunculated or submucous or in which the 
tumor was as large or larger than a six months’ 
pregnancy and especially in cases with a 
possibility of malignancy, the treatment con- 


sisted of operative intervention. Myomectomy 
is such an ideal operation that it is regarded 
as the method of choice in young persons. 
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From 1914 to 1921 the author employed 
the Freiburg technique using 20 to 22 ports of 
entry, every 3 weeks and administering 1 or 2 
treatments following 
tion. The 
strips. 


cessation of menstrua- 
was measured by Kienbéck 
In 1922, a modification of the Erlangen 


technique was introduced. The tube is operated 


ral sage 


at 150 kv. with 5,200 interruptions in the gas 
break, 6 to 7 amperes In the primary and a 
constant 2 ma. through the Coolidge or boiling 
water tube. In the treatment, each ovary is 
given 35 per cent of a unit skin dose using an 
anatomic applicator. Therefore, with 150 kv. 
and a Coolidge tube at a focal distance of 23 
cm., a 32-min. unit skin dose and a 17.5 per 


cent depth dose, the 
for 32 minutes 
each ovary in 


radiation is administered 
anteriorly and posteriorly to 


order to get the - per cent 


dose. This means a treatment of about 2.5 
hours. In a woman under thirty years a 40 
per cent dose is required. To get this, it Is 
sufficient to apply an extra field at the side 
of the others or to apply one large field 
20 X 15 cm. anteriorly and posteriorly at a 


focal distance. 


long er ‘| his large freld tec h- 
IS necessary 


nique in all cases of fibroid tumor 
bigger than that of a 4 months’ pregn 

A good ventilation in the treatment 
and proper preparation of the patient before- 
hand are the best means of preventing roent- 
gen sickness. Another helpful factor is the use 
of roentgen-ray tubes having the shortest 
unit skin possible. With the Freiburg 
technique 4 treatments were necessary efore 
menstruation ceased. With the Erlangen tech- 
nique I treatment was ordinarily sufficient to 
attain this result. Under the operating condi- 
tions employed by the author, the small 


ancy. 
room 


dose 


field method at 23 cm. giving 30 to 33 per 
cent depth dose produces an average amen- 
orrhea from 8 months to a vear; with large 


fields at from 40 to 50 cm. focal distance 
amenorrhea of 2 years’ duration was produced. 

In the great majority of cases the tumor 
diminished under this treatment slowly till at 
the end of a year it was one-third of its original 
size and the pressure symptoms were relieved. 
An apparently beneficial effect of the treat- 
ment has been confirmed in a large percentage 
of the patients examined subsequently. 

There is a certain danger in using intensive 
roentgen therapy for any 
uterus well under the size of a 6 months’ 
pregnancy, interstitial rather than subperi- 
toneal, and in which the chief and only symp- 
tom is extensive menorrhagia. Early operation 
for carcinoma of the fundus uteri has such a 
good prognosis that one cannot be too careful 
to eliminate the possibility of its 
before undertaking 


but cases of fibroid 


existence 


roentgen therapy. The 
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IOI 


roentgen-ray dose 
hemorrhage or 
mately 


sufficient for 
fibromyoma is only approxi- 
one quarter of the dose necessary for 
carcinoma so that an error in diagnosis in such 
a case may be dangerous. Carcinoma of the 
cervix Is less likely to be missed except in those 


climac teric 


cases in which the origin is in the cervical 

canal, 

PoMEROY, LAWRENCE A., AND STRAUSS, ABRA- 
HAM. Carcinoma of cervix uteri. J. Am. 
M. Ass., Oct. 4, 1924, Ixxxill, 1060-1062. 
This report is based on 100 consecutive 

cases of carcinoma of the cervix in patients 


applying for radium treatment. The special 
purpose of the study of this series of cases was 
to find out whether the microscopic 
tion could enable an accurate 


e xamina- 


The 


prognosis. 


exact radium dosage varied in the individual 
cases but as a rule the treatment consisted 


of 100 mg. radium element screened with 0.5 
mm. silver, 1 mm. brass and 1.5 mm. rubber, 
in the cervical canal and from 5 to 10 steel 
needles containing 5 to 12.5 mg. radium ele- 
ment inserted directly into the tissues of the 
cery IX. 


rhe total dose was about 3000 mg-hr., 
which wry not repeated for two or three 
months, if at all. 


The oe types found were classed according 
to the Martzloff classification, i.e., polyhedral 
spinal type, round transitional type, and long, 
fat spindle type. In theory, at least, the least 
malignant cells (the spinal type) are the least 
radiosensitive, and the most malignant cells 


are the most radiosensitive. In the group of 
primary cases with involvement of vaginal 


wall and broad ligaments the 
classified according to the 
arrested (symptomatically and on examina- 
tion) after 6, 12, 18 and 24 months. The 
best results were obtained in the spinal cell 
type with pearls, and in the adenocarcinomas. 
It was rather surprising to find a large propor- 
tion of palliations (71 per cent) abt ned in the 
transitional type for the months’ 
period. This percentage, of course, decreased 
rapidly in the later periods. This suggests 
that the cells of this group may be quite sensi- 
tive to radium and brings up the question of 
the advisability of repeating irradiations in 
even apparently quiescent cases of this group. 


results were 
cases apparently 


first sIx 


RICHARDSON, E. P., AnD Means, J. H 
of surgery and of surgery combined with 
roentgen-ray treatment exophthalmic 
goiter. Arch. Surg., September, 1924, Ix, 


. Results 


237-255. 

There is no reason to believe that roentgen- 
ray treatment for a few months In early selected 
cases increases the operative risk. Certain 


102 


patients who show a drop in metabolism and 
pulse rate and an increase of weight during 
roentgen-ray treatment are distinctly better 
risks than they were at the time the treatment 
was begun. It cannot be shown, however, that 
which prove resistant to roengten-ray 
treatment require fewer preliminary operations 
or have a lower operative mortality than the 
cases treated entirely by 


CaSCS 


surgery. A consider- 
able proportion of the patients treated by 
radiation do not undergo surgery, and to this 
extent the immediate total cperative risk ts 
reduced. 

In regard to the technical difficulty of the 
operation itself, it is the opinion of Richardson 
that cases treated with roentgen radiation show 
no noteworthy increase in cperative difficulty. 

The data presented in this paper have no 
yearing on the general effectiveness of roent- 
gen-ray treatment or on its value as a pre- 
operative measure in reducing operative risk. 
With regard to roentgen-ray treatment, con- 
clusions may be drawn from the evidence here 
presented only as to the extent that previous 
roentgen-ray treatment influences 
and in degree as to the 
previous operation influences 
treatment. 


surgery, 
extent that 
roentgen-ray 


lesser 


In 7 cases ligation of the superior thyroid 
arteries appeared to be more effective following 
treatment with roentgen radiation but this 
variation may well be due to the small number 
of cases. In one additional case the patient 
was apparently cured by these measures. 
Six cases are reported which show no evidence 
that the effectiveness of roentgen-ray treat- 
ment is increased by ligation of the supertor 
thyroid arteries. In comparing 13 
hemithyvroidectomy without roentgen-ray 
treatment with 10 such cases receiving roent- 
gen-ray treatment, it is concluded that the 
amount of benefit recerved by surgical treat- 
ment is not increased by previous roentgen- 
ray treatment. 

The results of subtotal thyroidectomy are 
very similar in the cases recetving roentgen- 
ray treatment and those not receiving it. 
Chere is no evidence that cases in which roent- 
gen-ray treatment was gIN en show an increased 
tendency to myxedema after subtotal thyroid- 
ectomy. It is concluded that the effect produced 
by surgery in the treatment of exophthalmic 
goiter appears little modified by 
roentgen-ray treatment. 


cases of 


previous 


Ruuison, R. H. The prophylaxis of roentgen- 
ray overdosage. J. Am. M. Ass., Nov. 8, 
1924, Ixxxtll, 1505-1506. 

Through the omission of the aluminum 
filter, a woman sixty-three years old was given 
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radiation 


cause a 


an unfiltered dose of roentgen 
skin units) suflicient to 
The radiation was applied to a skin lesion tl 

malignant degeneration. The n 

take In dosage was detected before the patient 
left the oflice, and a series of incre isIng Close 
of ultraviolet light was applied from a Wr 

mayer lamp. To avoid contusion of the expectes 
eryvthemas, a larger area 
ultraviolet light than had 
the roentgen ravs. Only a 


severe yu 


suggested 


was) treatec Wit 
been eX pt sed t 
derat ervthen 
was caused by the light 

No roentgen-ray reaction appeared 
the twelfth and was then 
his ervthema persisted for ten davs and 
followed by the faintest desquamation. Ninet 
davs after the roentgen-ray overdose the sk 
appears perfectly normal. 


day only 


SoILAND, ALBERT. Comments the 
radium for intra-oral cancer. J. Am. \/ 
Ass., Aug. 9, 1924, 410-412. 


Among the hopeful cancerous involvement 
of the structures are 
plasms which ortginate in the gum or soft 


1 
intra-oral those neo- 


alveolar tissues and which are accessib 
located. Radium ts still the one outstanding 
agent in the treatment of these condit 


Four ty pic al cases are briefly outlined. 


WatTKINs, W. W. 


Pathologic basis for roent- 


gen-ray treatment of tonsil disease. 
Am. M. Ass., Oct. 25, 1924, Ixxxill, 1305 
1308. 

Che tonsil is an important organ and shoul 


be conserved when possible through the ad 


lescent period. The following types of pathol 
change tn the tonsil are amenable to irradi 
tion and should be so treated by preference. 

Simple hypertrophy vields to raditati 
treatment by shrinkage to a normal or atrop! 
condition so readily and gradually that 
discomfort to the patients 
interstitial tonsillitis of the hyper- 
plastic type can be made to subside under irra- 
diation quickly and effectively so that, barring 
emergencies, there is no comparison betwee 
radiation and tonsillectomy. The crowding 
mass of lymphoid cells is quickly dispersed, 
the size of the tonsil rapidly shrinks, the crypts 
open up and become shallower and the infec- 
tion subsides. 


ther 
is no danger or 
Chronic 


In the chronic fibrous interstitial tonsillitis 
and in chronic follicular tonsillitis with 
or no hyperplasia the conditions are not so 
remediable by radiation, and the results w 
depend entirely on how much lymphoid tissue 
there is present and how eflectively the crypts 
can be obliterated by shrinkage. It is believed 
that, as a rule, such tonsils if dangerous to 


little 


ik 
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the general health had better be remove will easily spread into the captiilary structures 
When there 1s evidence ot retained pus wit I and may be injected Iron 1 No. ig di OF needle. 
the tons Ql ntern t it, tonsiiiect It is advisable to make the injections ol 
the prelerable treatment. Unless some the! tissues, animals or embryos before 1 gor mortis 
tvpe of treatment ts called tor Vy the ( or blood clotting has begun The solution in the 
condition, hypertrophy hvperp concentration given Is tor post mortem injec- 
thologi ty pe n the absence of supp tions only and cannot isea living 
7 | | | | 
can bes Y 1dles rradiation. animals without dilut n making roentgen 
plates, medium soft rays fron fine point 
Woo.ston, W. J., AND ( RAIN, R. C. A - focus and with increased time re necessary 
tective method ol Dpivinge radiun thie to ring the smallest esst nto clear outime. 
1120 JOANNIDES, Minas, AND RiLey, WILLIAM A. 
Dent mpressio! m nd ws molce L-chinococcus the scapular area. 
' | ' Arch. Surg., November, 1924, ix, 537-544. 
orn | Con ne made 
, over the cer ' that the n A case is reported bec ise of the uncommon 
thy t + | location of the cyst, anc ise It gives strong 
COTTA ( ( | ( 
mold etc not o1 evidence that the niectiol n ve carried 
ec] arrier bushi through the general cir¢ tion 1 is parts 
the c valls. A hole S made n t of the body. The condit was observed tn a 
; the e thre | | the yraice Greek housewile, age $5, COM] ning of a 
lrawn. the proxin end being att paintul lump over the left scapula. Abscess 
9 il - 2 | 
I ( ] contains na the " suspected an On CINE opened, thick 
strapped over the pubis hey n the pus under pressure ppeared. When 
yvacked with gauze pad and bind re the capsule Was INcIs¢ nber Of grape like 
pplied. It is claimed that this molding _ cysts appeared. These ried from a few milli- 
yound ts of suflicient density to absorb meters to ove! 2 cm. In meter. Microscopic 
tion and thus protect adjacent tissues. examination of the cysts fixed the diagnosis of 
echinococcus. Phe INCISION vas enlarged and 
tne cyst removed, care Deing taken to remove 


\VIISCELLANEOUS also the fibrous wall of the cyst. This treatment 


resulted in a cure and no recurrence was noted 


six months after operation 


Hirt, Epen C. Notes on an opaqui 
mass, Johns lop! Hosp. Bu 


1924, XXXv, 218-221. Jupp, E. S., ScHott, ALBerT J., KEYSER, 


This is preliminary report on a L. D., anp GouLps, G. S. A review of urologic 
rectiol mass which ; readily prepare surgery. Arch. Surg., November, IQ24, IX, 
ves clear, sharp outlines ol the arteri a 653-009. 
rterioles and may be made so as not te Ss It is not possible to give I dequate ibstract 
nto the capillaries. of this extensive review. Under the heading 
Phe nection mass Is made up ol 145 1 “kidney” the follow ng divisions re con- 
gm. of bismuth oxychloride (prepared for roent- sidered: surgical technique, tumors of the 
gen-ray work), 5 to 10 gm. of acacia, an tel kidney, nephrolithiasis, renal tuberculosis, 
sufficient to bring the volume up to 100 C.c. actinomycosis, anomalies, ecvsts. Under the 
The Acad pul erized and slow ed heading urete! the subject of carcinoma IS 
to boiling water. It prelel ible to use ead considered. the heading “bladder” 
water for this purpose... The bismut! there are considered diverticulum and tumors. 
chloride ts idded slowly to a portion of tl Ot Phe other subjects considered ire prostate, 
acacia solution and rubbed to a thin paste urethra, testes and seminal vesicles, exstrophy 
[his paste is then slowly stirred into the entire of the bladder, anesthesia in urology and 
solution. The mass is then filtered throug urinary infection. Fifty-eight references are 
lavers of closely woven linen cloth, and the quoted. 


filtrate tested by hypodermic needle or with a 
drop of blood to determine the approximat Mavor, James W., anp De Forest, Davin M. 


size of the particles contained. W hen the size lhe relative susceptubility to x-rays of the 
of the bismuth particles is from 10 to 35 microns CSes and sperm ol Arbacta. Proc. Soc. 
the mixture is suitable for injection and will Exper. Biol. e~ Med., October, 1924, xxii 
fill the arterioles but will not enter the capil- IQ- 21. 

laries. Filtration vielding particles ol 1 Tt 7 The roentgen radiation was applied to sea 


microns in diameter produces a mass which urchin eggs and sperm at 19° to 22°C. with a 
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standard Coolidge tube, tungsten target at 
50 kv., 3 ma., 25 cm. cell-target distance. 
Eggs were irradiated and then fertilized with 
normal sperm in one set of experiments, and in 
the other, irradiated sperm were used to fertil- 
ize normal eggs. Fertilizations with normal 
eggs and sperm were used as controls. The rate 
and type of development of the resulting larvae 
were the criteria of the effect of the roentgen 
treatment. 

It was found that the variation in the degree 
of development at the time of examination was 
greater in larvae developed from irradiated 
germ cells as compared with the controls, and 
greatest in those developed from eggs fertilized 
by irradiated sperm. Dosage was calculated 
ma-min. 

(target distance)? 
was observed that all doses used, even the 
smallest (3 ma., 5 min., 25 cm.) caused a 
retardation in development, that the amount 
of retardation increased with the dose; and that 
for the same treatment, the amount of retarda- 
tion was always greater when the sperm were 
irradiated than when the eggs were irradiated. 


from the formula: 


MurTscHEtter, A. Average wave lengths of 


x-rays. Radiology, October, 1924, ili, 328-334. 


From the use of the so-called standard sphere 
gap and standard well-damped milliampere 
meters conclusions are ordinarily drawn as to 
the quality and quantity of the roentgen rays 
produced. It appears, however, that great 
irregularities occur in the results when attempts 
are made to duplicate conditions. This shows 
that the present measuring methods are not 
sufficiently well defined for estimating, com- 
paring and repeating doses. In order to trans- 
form effective voltages into peak volts the 
root-mean-square voltages are multiplied by 
V2, or 1.41; but this factor is correct only 
when the voltage wave is exactly a complete 
sinusoidal curve. On the other hand, the 
voltage delivered by a modern transformer and 
mechanical rectifier measured with a sphere 
gap does not have the sinusoidal wave form 
because usually the beginning and end parts 
of the sine wave impulse are intentionaly cut 
off. If, for instance, 30° are cut off at the 
beginning and end of the impulse then the 
peak voltage is 1.82 times the effective voltage. 
A table of conversion factors is calculated for 
various rectifier segment lengths. This table 
shows that if the rectifier arcs subtend angles 
of less than 90° then the voltages measured 
with the sphere gap would be considerably 
higher than for the pure sine curve. 

This observation was tested experimentally 
and the differences found were in fair agree- 


ment with those calculated. No absolute in- 
formation whatsoever can be derived from the 
milliampere meter readings either with regard 
to the quality of the rays generated or the com- 
position of the roentgen-ray beam. A fair idea 
of the composition of the roentgen-ray beam is 
obtained if the radiation is passed through 
filters and the transmitted radiation intensities 
are measured. If the radiation is quite nearly 
homogenized then there is less absorption in 
a given filter thickness than if the beam 
contains a large percentage of less penetrating 
rays. 

Errors in the adjustment of the rectifier are 
not easily recognized by visual inspection but 


thes become quite clear in the oscillograph if 


i homogenizing filter of copper is used. That 
a the milliampere meter may indicate the 
total current used in operating the tube, but 
it does not give an indication of the intensity 
of the useful penetrating radiation; hence it 
cannot be depended on for absolute dosage but 
only for the repetition of already standardized 
doses or the control of roentgen-ray generating 
current. 

Determination of the average wave lengt! 
of radiation, defined as the wave length of ar 
equivalent homogeneous radiation whose ab- 
sorption is equal to that of the radiation 
tested, is considered a better and more easily 


reproducible criterion from the standpoint of 


dosage. Because of the ease and accuracy with 
which the average wave length, the correct 
filter thickness, and the transmitted useful 
portion of radiation can be determined, and 
because of their much better definition and 
usefulness in deep roentgen therapy, it is 
proposed by the author that they be used 
the clinical roentgen therapy laboratory. 


Horper, Sir Tuomas. The influence of 
radiology upon our conceptions of disease. 
Brit. M. J., July 19, 1924, No. 3316, 
89-04. 


This is a general lecture in which is pointed 
out the influence of roentgenology upon the 
conceptions of disease from the standpoint 
of diagnosis and therapy. The visualization 
of certain processes permitted by roentgeno- 
scopy comprises one phase of this altered 
conception. The treatment of disease condi- 
tions by radiant energy comprises the othe: 
aspect. The roentgenographer is under the 
disadvantage of dealing not with substances 
but with shadows, and the plea is made for 
objective interpretations and against diagnoses 
made in the absence of other clinical data 
equally important. 


Ol 


